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(54)Titie: INFORMATION RECORDING MEDIUM 



(57) Abstract 

An information recording medium having 
recording, reproducing, and rewriting 
characteristics better than those of prior art media. 
The medium has a recording layer made of a 
material represented by the following formula: Ge x _ w 
SfayTe.M,, wherein 0.13 ^ x ^ 0.22, 0.20 < y 
£0.32, 0.53 <, z <, 0.60, 0 £ w £ 0.06, x + y + z= 1, 
and M is any one of Na, Mg, Al, P, S, CI, L, Ca, Sc, 
2d, Ga, As, Se, Br, Rb, Sr, Y, Zr, Nb, Ru, Rh, Cd, 
In, Sn, I, Cs, Ba, La, Hf, Ta, Re, Os, Ir, Hg, Tl, Pb, 
Th, U, Ag, Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, 
V,Mn, Fe,Ti,andBi. 
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Fe, Ti, B i tl^ 1 ^,^5 C ti:J: 0> M^iei • • t§ 
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20 T tc N -r-trSISjLZf-v-tfi&m^ "0" (c^^-tir/clS^^OCi: 
^Jx.ti\ £$£1 fT.Ohta et al. "Optical Data Strage" '89 Proc. SP1E, 1078, 

27(1989) j mmmzm< L-o&^a^w. &^mm-?zmt<Dttmj3(D 

25 *$*2 fls arts {*jl.;3M l^ffl«^M^^r^ 

£r?;H*P l o 0 Ojj tcli, I2^a(c^Sli^^<&^tinLTI2^J3i©gSiSft^Kr 
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r*^« x 1ftM, Mffl. ^ : m 5 ®ffi£4fci5»W£&SHS^f&* 
p98j JCti. ^BH^iiJnL^-f ^^*<ffiSg$tlTl^5o C£>fM X ?«fii: 
ti. PCil/ZnS- SiOz (250nm) / G e ■ S b > Tes(15nm) /Z n 
S- S i0 2 (18nm)/S i (65nm>~?&£o 
5 *IE©ttiilA««FM¥8 - 3 2 9 5 2 5-^lC*>^T. RltJI£ 2 Sfc-T 

^itittoTW^il^s #«©tfi81Mi#K¥8 - 3 2 8 1 8 3-^(c 

fc^t, a i i ^Me*j«fc^ 2 &mm<D3Ej&&£ u 2 &JSJICDA 1 

15 5£W<Dffl7K 

mm w<j\/<Dmw)fr&. vzt^? ism**? lti » & 0 
25 tbimoGmm&ffiz.. ^jitAmm^^mm. &&me>mizmmzti^ % 

Ge. w Sby Te, M* 
Zrffitz Lv 0. 1 3 Sx sS 0 . 22, 0. 20^y SO. 32, 0 . 5 
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3^z^0. 60, w^O. 0 6, x + y + z = 1 ^/c^-t&ffl(C*>«9, 
^o, Mj&< 

Na, Mg, Al, P, S, CI, L, C a, S c, Zn, Ga, As, S e, 

Br, Rb, Sr, Y, Zr, Nb, Ru, Rh, Cd, In, Sn, I, Cs, 

5 Ba, La, Hf, Ta, Re, Os, I r, H g, Tl, Pb, Th, U, 

Ag, Cr, W, Mo, Pt, Co, Ni, P d, Si, Au, Cu, V, Mn, 

Fe, Ti, B i ©l^n^ 1 03^£&& C <h£#$t<tlf-£o 

(2) (i) \z.mm<Dmmmmm^^x, m^Kttm&msmmteztt&v 
% i Kmm & «t t? % 2 kmm ^^aci £#m t •? & o 

10 (3) (1) iclB*cDlt$RIE^^{c*5^T, M§BK*Nia<TO« fcte^S^ 
tSVD'ptZ < <h #;&W<££#*4©I& 1 R««*5J:tfSP 2 KttJi*>€>&£ C 

( 4 ) ( i ) ~ ( 3 ) cD^-rti^tc i o{cie«gotii?iB^{*icfc^x, mw.u 

*<Ag, Cr, W, Mo^b4^^^Ili'tim< th 15tmx$>ZZ\t%: 
15 #m<h^-So 

( 5 ) ( i ) — ( 3 ) (zn v^n^K i o{cie«<Dit^iB^{*i-*ii^-r, b^ibm 

P d > P t , Co^<£ &i*ri> t>»i*nrt:4>tt < <h & 1 ycMX^b set* 

c 6 ) ( i ) ~ ( 5 ) (D^irnt^z i -oizmm^mm^mumzis^x, 

20 iI^ZnS^7 Orno 1 XELtgtiMJL K) C ££#ifc£-rSo 

(7) (1) — (5) (D^-FtlfriZ. 1 o|cg2tt©««g5®ii{*:jc*j^T, MfB& 
aS*<4># < i &£H^fccD 9 0%£X±i)< (ZnS) - (SiOJ, (Zn S) 
- (Al, Oi), (ZnS) — (Ah Os) — (SiOz), (ZnS) - 

(Ta 2 Os ) ©ivrn^i oici£^*a^, ^5w^nf>oi^»i^w 

25 tSCi^itSo 

( 8 ) ( 1 ) ~ ( 5 ) (Dl^-ftlfriC 1 -DlZtZmOffimZ&i&WlZiS^X, BtffB^ 
mm&A 1 -O^ 7 Orno 1 %J^Ji^ti^*4«k^^S^^W-rSC<i:^:#^<i:-r 

( 9 ) ( i ) ~ ( 5 ) ©i^-rn^ic i -otzfsM<Dimssmmmz^x. m^u 
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do) c i ) ~ ( 5 ) (D^-ftifriz i ^iztm,(Dmmzmmmzi3^x, mm 

riMZnS^7 Omo 1 ^^l^tliA 1 -OttzitS i -0£ 
7 Omo 1 %&>±<5tsm<D'Pte < th 2JIJ^/«££C<fc£#ifc£-r&o 

5 (id d)~(5) (D^-rnfriz i otcfeaotif nmmmmz&^T, mm 
rii^zns^7 omo i %^x±^tsmtmmmt<Dmiz a i -ottzits i 

(12) ( 2 ) ~ ( 3 ) ©^-rtL^{- 1 ^izmm^mnmrnmrnz^x, mm 
ks i mMm<D±w?-m<o 9 5 %j£ll<dj&#;^a 1 t^m.t-r^>o 

10 (13) (2) ~ (3) (DK^-ftLfrlZ 1 0{wgB«CDlf#IEIiii^{C*5l ( ^T, fijIS 
tfl 2 HlftJl©£Ij§ffl&<Z> 9 5 %El±<Df&ft1)<A 1 <h^#mcb-r^o 

(14) (2) ~ (3) (D^-ftlfrlZ 1 o{ClE«©tt^ie^<*{Cfe^T, Htlie 

m 1 ^*f«^cfc^ 2 msmcomwh 1 ^/c«a 1 ^^^^^o 9 5 %kjl± 

(15) (2) ~ (3) cou-rti^ic i ^zszM,<Dmm.mmmmzi3\,^T, mm 

(16) ( 2 ) - ( 3 ) <D\,*-?tlfr\Z 1 o{Ciet|CDtf ^IS^{*{-^^T, Mie 
20 % 1 ^lO^l!© 8 0 %J£Ul£Dj&fra<S iK^C t%%fWLt-? 2>o 

d7) ( 2 ) ~ ( 3 ) (D^-?tifr\z i iizmm&mmzmi&mzio^^x, mm 
m 1 5itioinw9 5 %M±<Df&ttfi<s i t/dis i t&m5bmt<Dm& 
m^tz\Mt^m^n<o, mmtg 2 BLMme>±i%i L m.<D 9 5 %j£ll©/&#^a 1 
#r t> <c & c t 2- #m t -t & o 
25 (is) ( 1 ) ~ ( 5 ) (D\,^irnfriz 1 -Dtcietfeott^ie^frtcfe^T, mm 

«A<ZnS^7 Omo 1 %J£Lk^frJI <9 ft & C t^mWit^ho 

(19) (i) ~ (5) ©^-rti^ic i o{ci5«fe<Dtf lEiew^tcfe^T, Huie 

^m<D±W,^<D 9 0%£Lb6< (ZnS) - (Ah O,), (ZnS) - 
(SiO,), SiO,, (A 1 2 Os ) , (Z n S) - (A 1 * O:, ) - 
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(s i o 2 ) w-ttvfri ^Ki&^mi&&z^teznb<Dmei%Bi]fc<om$: : Pi-$-2> 

(20) ( 1 ) ~ ( 5 ) (DKyftlfriZ 1 o(CfSm©1f ^!2M<*:{Cfc^T, MIE 

•t^s^A i -0^7 o mo i %i^±^tsMn^^u6m^m-t^zt^mt 

5 -t%o 

(21) (i) ~ (5) <z>\,^-f nfriz. i^Kiznvmmmmmzis^T, mm 

(22) ( 1 ) ~ ( 5 ) co^^-fni}^ 1 ^z$m<Dmm.mmmmz.^x, mm 

ipmmfrZ nS*70mol %J£LL^t;Jgl t A 1 - O £ tzte S i - Otf>4>& < t 
10 fclf^70mo 1 %£l±^t>m<D'ptl< it 2«£0&3C<b£#tfc«t-r£ o 

(23) ( i ) ~ ( 5 ) <d\ ^-mfciz i ^>i^m(Dmmd.mmw^is^x, mm 
mmmommw 1 o nmK±3 o nmOT^isiatc&sc t^tits, 

(24) ( i ) ~ ( 5 ) ©i, vrn*Hc i -o(cie«£ot»^is^^(-fci^, Bute 

15 (25) ( i ) ~ ( 5 ) o^fti^c i nzmm(omnmmi&mzio^~z, mm 

(26) ( i ) ~ ( 5 ) m vrnaM- 1 -o^mm<Dmnmmmm^^x, mm 

(27) (2) ~ (3) co^^n^jc i nzmmommmmimmzio^T, mm 

20 Sf§ 1 BLttMvmmfr 4 0 n mJ£U: 1 2 0 n m£rF<2>f&fflic£,£ d i^Ufct-TSo 

(28) ( 2 ) ~ ( 3 ) O^ftl^C 1 o{^ie«(7)it^|S^ii^{c*J^T, BtllB 
m 2 R^acDHJ?*< 4 0 nmJSLhl 2 0 n m£TF<D$Gffifc££ d t^W&t-tZo 

(2 9) ^©M^^^T^C^ll^iB^j^btc^o-rit 

nzmm&&v/&tzi,m^zmmzmmmm&mmm± lti^., ^o^it 

25 ME^i:f;/tfcii#4^if^M^4'^<!: LT+/- 5 0 nm 
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5 (3 1) S^Ji^R£$nfc. ^©Mtt^^ftT^UaH^Se^J^btC.fcoTlf 

tzteW^'a-oftLMiJiK) 2 0 0 nmiltS^b 1 0 0 nm^V^gCD|6H-e® 

(3 2) JigefB^lcfctfS, x<7>fSHA<0. 1 5SxsS0. 2 0^§<L<fc 
fr)J?£lA\, y<£>$afflli0. 22^y^0. 3 0 t J: Ll,\> zOtB 

iitiO. 5 4=Sz^0. 5 8 Ll\> 

15 <D'£\t*'PK<\&Jk, Jf£Ll,\> 2jm^%J^T^^i^ ^>{C$F^ L^o^ 0 
_hf5fBIUBIJBIJ¥te 1 0 n mJgLt. 3 0 n mJOT^S 1 ^ L < . 1 3 n m£Lt. 2 
0 nmHT^^nifilJjft Ll\> 

(3 3) ±MZ?£l&mm<D (ZnS) - (SiOt) ttf«ZnS©mo 1 it 
tt7 0mol%>^ 9 0raol%aT^L^, 

20 _LsBffS H£SJlfcL (ZnS) 80 (S i 0 2 ) ,o^^5Ci*#ftit4. 
(ZnS) so (S i0 2 ) 2 0 {Cftt5-SM*4-i: LXlt, S i-N^M*4, Si-0 
-N^W*, S i O z , S i O, TiO, , A 1 , 0 3 , Y 2 0 3 , C eO, , 
L a 2 0 3 , In 2 Oj , GeO, Ge0 2 , PbO, SnO, S n 0 2 , 
BeO, B i 2 0 3 , Te0 2 , W0 2 , WO, , SctO,, Ta 2 Os, 

25 ZrO s , Cu! O, MgO Ut'omtVn, T a N, A 1 N, BN, 

SinN 4 , GeN, Al— Si -N&tm WmtA 1 S i N 2 ) Ut'comit 
m> ZnS, Sb 2 S 3 , CdS, I n 2 S 3 , Ga 2 S 3 , GeS, SnS 2 , 
P b S . B i « S 3 t&£<Dmtm, S n S e « , S b « S e 3 , C d S e , 
ZnSe, In 2 Se 3 , Ga 2 Se, , GeSe, GeSe 2 , SnSe, 
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P b S e , B i 2 S e 8 U£'(D-te V Wb&k C e F 3 , M g F 2 , CaF. tti' 
(Dm\M, £>&^teSi, Ge, T i B 2 , B 4 C, B, C, ±sB©W 

5 ±8B#2«MtiA 1 2 0 3 frZKZ c t&<Wm.£-t& 0 Ah Os (Cft^S 
^iLTIi, S i 0 2 ^WiA 1 2 O3 tSi0 2 ©fi^fe. a<*F*Lt.\, 
S i G-2 ttzteA 1 2 0 3 OJj^%£LL#li;*lT^&<t> 1 0 75iHl#£&;i 
la^SWu^VfiW^ < 5 %JB(TI-ai$iJ-e^fco 9 0 mWISLhS*. 

10 LTti, Ta 2 O s , -ecD^idZr02 -Yt 0 3 , tfft* Ll> 0 t/^ 

^2§8IcDAh O a icft^lcC r 2 O:, . CrOs fc£*©C r -02M**4. 
C02 Oa N CoO. fcifOC o-0?M**4, &SWi£ft£fciE^iiflJi£©m^ 
* S ^ t± ^ n «?» ©fi£*m*ffi <^ & <!: f£M £ IBSRO Pa©SNH**<5fi < 0 $f 

15 ^/Cs CcDtifclcG e-N, Si-N, A 1 -NMSWWl^t^ 

as 1 ^as*j<fc^ 2 ummcom^^t ltw, 

(ZnS) ao (S i O2 ) 2o*5«fctfA 1 2 0 3 ti, tlM^®5lf$K;l^ 
4b&<3%J£rF£'J^ <> *f^L^o (ZnS) „o (S i O2 ) .ofccfctfS i 0 2 
iiDC*B*ib&<3 0 dBilitft^ff^^o ZnSfei^S i O2 , 
25 A 1 2 0 3 , Ta 2 Or. , <D\.\-ftlir> 1 o©ffi*^t>-fr«^TO*< 5 3 %J^±<h 
ft, *£^C<kjfr>&iiF* 

Cft«Mb£%iC:fctt£5c^J£ti, WX-tflKb^, flS-ffcWtcte^T^JH5c*«!:lft 
^TG^OJfc, £/rt±&K7E*£8Mb^*i£o^Tli. AI2 On , Y 2 0. , 
L a 2 O 3 (i 2 : 3 , S i O2 . Z r O* , GeQ 2 111 : 2, T a z Or. 
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2:5, ZnStel : 1 t^5it&LZfr*<Dl£lZ,&^Z.tiffi-1ZL\,W t 

^Al-OtiAliOOWAh 0 3 fr^A \MX'± 1 0 %OT, Si- 
OteS i iO©WS i 0 2 ^bSi 1T"± 1 0 %£TR?, &«5Gf&M<D-f *l 

% i mm 2 *? i §ti©^ k> us 2 3 2 

iBwm^^^w 1 0 m?%BL±Ktez> t, m%mx.®m< 1 / 2 em^tt 
10 #^^x.#tt©^b*<m^nfco 

$. tz, ccd&o tmmm<Dt%&, % 2 &mmmmte 2 ~ 3 0 n ma<j:K©8&£ 

3&<»&*U HBilJtt©{£T£l 0 %j£miz.Wffl-egZ>tz#>, Sf^L^o 3nmJ^ 

(S£ 1 4SM£>cfctf3g 2 ftM) <Z>MJ¥te 6 0 - 1 3 0 n m*<SBS 
15 B*©£3aft&4 3%£Lt<h*# <-TSC L<U 80~110nm*< 

(3 4) Huiami^StiA 1 -C r^b^SCi^itt^o Al-CrO 
ft=b*)<£>^ 1 KMM<Z>ffi1&£ tTWx A 1 - T i , A 1 - A g, Al - CufA 
1 t-f&b (D*m £ B#© 5* v 9 - <~e£2>tz a6i? $. Llv 

20 A 1 'n&tpCDA 1 J^©5c^cD#W*te 5 m=f-%&>± 3 0 W&XVkT CDmWK 
-T6<h. ^^E»^^l^©#tt*^fi 1 JC/j:^,Ci^^o^:o JLIB&W 

CO A 1 ^^*>P«©«Ftt^»5»n^e 

&lv^-, Au, Ag, Cu, Ni, Fe, Co, Cr, Ti, Pd, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn. Mg, V<D5tm&fc. £fcteAu 
25 Ag^, Cu^i, Pd^, PtM, Sb- B i, SUS, Ni- 

Cr, tZ£Z.tlh>&&3Zft &£^tecn£Pl3£©£i&J; «9 tt£S& 
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C<DtpT\ Cu^ Al^ Au^i m<D£r>^ 

5 (3 5) Mie^ 2 JKI*Jia< A 1 -T i frk>teZ>Zt£t$mt-f&o A 1 -T i <D 
ftt>K><Dt$2fcMm(Dtt®tL-aL Al-.Ag, Al - Cu. Al-Crf 
A 1 Uv, A 1 b&m-ZimT'&Zo 

A 1 A 1 J£W<D5c5l<E>^WSli 0 . 5 W^%\>1±. 4 jB§C : ?%£rF<Di&ffl 

Au, Ag, Cu, Al, Ni, Fe, Co. Cr, Ti, Pd, 
Pt, W, Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V©5cg#^^ 
^cliAu^, Ag^, Cu^i, Pd^, Pt^, Sb- Bi, 
15 SUS, Ni-Cr, te¥znZ&^J&ttt^Z&&.&2>^Htznh>fflJ&(D& 

C<D4>"^. Cu, Al, Au, Cu^i, Al^, Au^, 

Ag, Ag^, mbmmteftukfrfibti&o c©i^o^i45Cu, 

Au, Ag^^OTcS^WMtiA 1 ^|Sj«{c s 0. 5lf%JK±4^% 

25 (36) Mie^ i m.mmtt&tm*zm 2 sitiwi4oiJff (n) *sjL&mm& 

» (k) mKS*Ji©na<f|l2K«tJg©nJ:9*£<* IrS i £ 

W®CDk*<^2S*f*^k<k«9/jN^^cb 1 0^Isl#g^l^©^.y^-i^iP^4 

m 1 s*f«fe«fc^. 2 s«s©w*4«±. &m.ttm±wL=?&v> 9 5 % jgui-e&s 
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5 fifc^y i?<D s J"> f-tfl 2%&K>*& < tt£o 4 OnmTlil 0%3Ti£TT£ 

&o £/c. tSlRltS 2 R3*S«|J¥j&<1 5 0 nmiOW^ ^tl-e 

> 7m<D*&&& 2 gJBLhifttt ^J&Bf p H Wf£±g L/Co 2 fc, 1 2 0 n mJ£( 

10 {c-rt;o 

dtlctO. miKMMvmmteZ 0 nmJ£Lt. l 5 0 nmWff^L^o 4 

0 nm~ 1 2 0 nram H,\> IS 2 S|*Ji<£>j^ff (i 3 0 nmBLk, 

1 5 0 nmOT^fft Ll^o 4 0 nm~l 2 0 nraitS <h<t W * Ll>o 

Stt*^(*©ffllffttx _h!E<J:|s|#(c^iJg<J:^^O^t>. 6 0 nm 
15 £l±3 0 OnmOTWK, 8 0 n m£Lt 2 4 0 n mJBlWJ: Ofi 1 ^ L^o 

(37) mmmiKmmttm, tmnzmzKmmwni^^-zt.t^mz&^tztf 

fllx-MSB 1 BLttM&A 1 B 4 C r o M*J<fcO*^ 2 RttJi;&< 
Al, 9 Ti, , IlSltI^Al 8 »Ti,o JR*5«fcCflP2RttS*< 
A 1 9«T i 2 , f lSlfl^A 1 75 T i , s «l*5«kO t JS2JRIt**< 

a i »iT i i , mm i KMm±&2fcttmm#K&mzftz&&tt5Gm&mcx~, 

25 ±J&£5g#©A 1 JBW©5c*teo^T\ m 2 R#tJi©^Wfitf<S& 1 -KttJlO^W 
Si^^li^X&So A 1 - T i tA 1 - T i ©*a^^>-lir. Al-Cri 
A 1 - c r©*a*^t>-a-e4j. A 1 - T i, A 1 - C rW:^ A 1 - 

a g, a i - cufAi t-tz t><DT?m&<D&m<&e>titzo 

x% Au^i, Ag^, cu^i, &titeznizi5:^mj&X'&W(mmg&?L&f 
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1 1 

(3 8) mttrsmtf (zns) «„ cs i o* ) 2 o<fc^£c££#m£iJ-&o 

tpfflmo (ZnS) - (SiOi ) m^Zn S<Dmo 1 Jt(i7 Omo 1 %V1 
_h. 9 0mol%TOtf*l^o ZnSi<9 Omo 1 %^^t^ B B H ^(D. 

*rm±w<D 7 0 m o 1 %Vk±.ti< ZnS^£>*££tC (Dmowmm* 
Tizmm- & Z £ 1)<X* & & o 

io £tz, m%ttmm<DRibK)<DttntLxte, s i -Ns^m, s i -o-n& 

SiO« , SiO, TiOi , A 1 z Os , Y 2 O s , CeO^ , 
L a 2 Os , I n 2 0 3 , GeO, Ge0 2 , PbO, SnO, SnOi , 
BeO, Bis O 3 , TeOi , WO 2 , WO 3 , Sc 2 O s , Ta 2 O s , 
ZrO,, Cu s O, MgOti<!:©Mft, TaN. A 1 N, BN, Si 3 N, , 

15 G e N, A 1 - S i -NZktfn (0>JX-12'A 1 S i N, ) «^f©S^b«J N ZnS, 
S b 2 S 3 , CdS, In 2 S> , Ga 2 S 3 , GeS, SnS 2 , PbS, 
B i 2 S 2 tt if Ofltfbgk SnSe 2 , Sb 2 S e 3 , CdSe, ZnSe, 
In 2 Sd , Ga 2 Se. , GeSe, GeSe 2 , SnSe, PbSe, 
B i 2 S e 3 U WbBk CeF,, M g F 2 , CaF, ft ZOftW&l. 

20 &£^{;±Si, Ge, T i B 2 , B< C, B, C, ttzit, ±IE©#*4.w>£^*§. 

mytmoit, £tzte±m7zm±mt®}7bmiz-o\,\Tte, ai 2 o : , , y 2 o 3 , 

25 La 2 O:, ti 2 : 3, S i 0 2 , Z rO. , Ge0 2 til : 2, Ta, O t li 
2:5, ZnSiil : 1 il^it^rt £*^<Z>itiCi£^C tfr&t L^#, ^r© 

AtfA 1 -OliA 1 iOO»'A 1 , On fr&A 1 ST*± 1 0 M^JlstT. 
S i -0(iS i tOOWS i Q 2 A>t>S i *T± 1 OJjfH^KTF^, £J15c 
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1 2 

cpmm 5 ^ck^Peis 5 ©ftt) ^ ©fcmti, ^fm^m^WLCD 9 0 %j^±t 

10 m&m<D$m : &$!iX-2>tz#>\z\^ 4 0nraPiTit^CtWtL<s 1 O^IhI 
#£&X.B#©|£i.y -y 1 3 ^OTtcai^^/Co 3 0 nmOTt'tt 

1 0%OT{C«]$iJ-e^/Co *P^«M*^1 0-3 0 nmi-r^ilB^ 

( 3 9 ) buib^w. gmizmm. h^-y+^rfflos^ts^'j^-*^- 

$ *<§3H • ?S4£&g£ XtLtzt^. A/lOn 4 ( n ' liS«*m©JB«r*) 

25 ilTfcllV f^^^Xfcl2cmi:ffibf, 13 cm, 3. 5 2. 
5 'm, mcoV-^C XT'^l^o -7^*^J?£*> 0. 6mm{cpgC^=, 1. 2 mm, 
0. 8mm|, f&eDj^-Crk.g^o 
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1 3 

&Kte£Zm^-Cb&^o JU^^tHcffl^S-r-* X?£B#£*:te&M£>*4£ 
6^. feO ^-frBUt-HUfBm 1 *3«fcttt& 2 ©tm X 9Wfi<D% 2 7 , 7 ' 

(4 0) HuieiB^Jg^Ag- Ge- Sb- T e^btiSCi^ttitSo 

huIS z <z>fSfflt± o ^ o . 0 6 <fc 0 ^*f^:#tt^^-riBiiw o ^ 

z ^ o. 04 -e£>& 0 

15 A g ©ft *> «9 (-IB^M^^iD^- £ 5c* £ L T ii. 

Na, Mg, Al, P, S, CI, L, C a, Sc, Zn, Ga, As, S e, 
Br, Rb, Sr, Y, Zr, Nb, Ru, Rh, Cd, In, Sn, I, Cs, 
Ba, La, Hf, Ta, Re, Os, Ir, Hg. Tl, Pb, Th, U, 
Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, F e, 

20 T i, B i <DK^tlfr<D?-l3><D'PU< th — ^S£&X.T&. ^IhI*§^ 
BfCD =J y ? -±W&& £ I- < ^ * C t frfrfr o tZo 

C*lb©/i^-e#i:^ Ag^An-rai. Ge- Sb- T e (cit-cgBli^ h 
lfiJ|S]±U Cr, W, Mo(D^irtifr<Do J t>'ptS.< th 1 o£j&fjtrr<S £ G e 
- S b - T e {Cjt^-C. &&®(Dm£&X-&n o ZcJi^fC 5> * 5 %£J±*i 

25 iin-r^*t^X.lHl^3fSH±{CfS]±L. Pt, Co, Pd©l^*l;^©-?VJ> 
ta < <h 4> 1 -z>&mim-?2> t, G e - S b - T e CJfc^flg6*l:fi£j&< 5 0 °CJ^±iS 

(4 1) mmmi&mmfr (auo,),, (zns) ,„ (s i o, ) *»<fc0f2 
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1 4 

<U Zn S^^i^MBtPa^^-r^. &g®£ft©7 Omo 1 XJ6Lb&< 
ZnS^ &tt & i#M©tMM*IHI* 1 / 2 £TBcfi^£ C t^-T ^ So 
5 (A 1 2 O a ) 70 (Zn S) .o (S i 0 2 ) 2 oM^rW*44 3 OA 1 2 O:, icft*> 
S*t*4<t LTti, S i Oz £tzl*A 1 2 Oa iSi0 2 ©l^*<if* IA\> 
Ta 2 Os , ^(DlgKK, Z r 0 2 -Y 2 0» , Ctl^tA 1 2 Oa , 

S i 0 2 (D&&ttm<&& Ll\> 

^2^S«©A 1 2 Oa ©ft^Ot-C r 2 Oa . C r O. U£(DC r- 
10 03&*t£k Co 2 Oa . CoO. K£(DCo-OmWH, £>&WiC*l£>J;:ia^ 

£fCs (Z n S) ao (S i O z ) .oi^SWi LTti, ZnSiSiO, 
<Dm&}t&&X-tz*><D. S i -N&*m. S i -0-N&M*4. S i 0 2 , 

15 SiO, Ti0 2 , Al 2 Oa, Y 2 Oa, Ce0 2 , La 2 Oa, In 2 Oa, 
GeO, GeOi , PbO, SnO, Sn0 2 , BeO, Bi 2 Oa, Te0 2 , 
WO z , WO a , Sc 2 Oa, Ta« - Ob , Zr0 2 , C u 2 O, MgO/Si'© 
mtWl, T a N, A1N, BN, S i. a N« , G e N, A 1 - S i -N^M*4 
m?L& A 1 S i N 2 ) tt£*©S4"fc#U ZnS, Sb 2 Sa, CdS, 

20 In 2 S 3 . Ga 2 Sa, GeS, SnS 2 , PbS, B i 2 S a t&gtDWUb* 
S n S e 2 , Sb 2 Sea, CdSe, ZnSe, In* Se 3 , G a 2 Sea, 
GeSe, GeSe 2 , SnSe, PbSe, Bii Se. £<D-t U Wfc&u 
CeFa , Mg F 2 , CaF 2 t£.£Q>1MWh* &&^iiS i, Ge, T i B? , 
B< C, B, C, £fctts _Llfi^*4(cift^,m^Ofc©^rffl^XtJ:^o 

ntz, c<D&r>t£&mm<Dm&, &mm£&<Dmmi*B o~i 1 o nmmm 
(42) mrnrn 1 fcmmfcA 1 -t i A^^sci^ttt^o a 1 - t i © 

RioKXDm 1 SWi©iTO<J: LT(t Al - Cr, Al - A g, A 1 - Cu, W 
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A 1 &&&3Limt1rZ> *><Di)W-£ L^o 
A 1 &&(Dm&, A 1 uS&tpCO A 1 £W<95t;^<7>^W*tt 5 I§H^%£Ui 3 0 J© 

5 Au, Ag, Cu, Al, Ni, Fe, Co, C r, Ti, Pd, 

Pt, W, Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V©5cSlW£. 
■£tzteAu&±, Ag^i, Cu^i, PdM, Pt^, Sb- Bi, 
SUS, Ni-Cr, tZ£CtlZ>%:3EJ&ttt-t&-gi&. £>Z>\,HiZ.tlh>m&(£>& 

C<D*P~Z:\ Cu^, Al^ Au^i ^©ck^{c s &® 
&Z>tlZ 0 COl^i^i^SCu, Au, Agf©±»m©xi©^ 

frfrfr-,tzo 03: Ll^I^^>-tirli. Mz-tfm 1 Slfll^A 1 94 C r 6 §i *5cfc 
20 O'SH 2 aUtfSri<A 1 99 T i , , mi KMM&A l,.Ti, 2 K*t«a< 

A 1 9 sT i 2 , S£ 1 S3tSa<A 1 t s X i 2 5 m&&&m2KMmi)<A 1 99 T i , , 

mm i fcttmtm 2 swa/i+ic^w^na^^s^iHi u-?, ^j^x^© 
a 1 ^<dtc^{co^t. % 2 sttso^w*^ 1 swso^waj; t>^j§ 

-&-?$>2>o A 1 - TiiAl - T i (DM&&t>-£, Al-CriAl-CrOl 
25 ^^"ek. £/c. A 1- T i, Al-C rJSWc^ A 1 - Ag, A 1- 

cufA i&&z^ftti-zh<D^mm(Dftmmt>ntz 0 Au^i 
Ag^, cu^i, tizitz.n^i&^m^-(:^\B\m^m^.mcDm^m^^ 

COt£^\ ^ 1 KmmfrA l,,Ti ,oM*5i:0 ; m2S^S*<A 1 U »T i (C 
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1 6 

(4 3) ffireftl £M*<A 1 2 0» <b (ZnS) so (S i Oa ) «,:k\fct«S2 
5 fif|3iAli O a (C«t«95f^LTl^C<b^#ifc<h-r4o 

^1^112© (Zn S) - (Si 0 2 ) mSZnSOmo 1 Jtf*7 0 
mol%JEU:> 9 Omo 1 %£0 : t)<1kf£ Ll\> 

^l§i!2© (Zn S) bo (S i 0 2 ) zJZiXfrZWntLTte, S i -N 
&ttn, S i -O-NlfrM-, Si0 2 , S i O, T i 0 2 , Ah Oj , 
10 Y 2 0 3 , CeOz, La 2 O a , I n 2 0 3 , GeO, Ge0 2 , PbO, 
SnO, SnO z , BeO, Bi 2 O s , Te0 2 , W0 2 , WO, , 
S c 2 0 3 , Ta 2 O s , Z r O z , C u . O, MgO tt<!f4>flMktt, TaN, 
A 1 N, BN, S i 3 , GeN, A 1 - S i -N&*t*4 (#]*.{£ 
AlSiNi ) U£'<DB.itM. ZnS, Sb 2 S 3 , CdS, In 2 S 3 , 
15 Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S 3 ft £*<Z>Bftf fc$k S n S e 2 , 
Sb 2 Se 3 , CdSe, ZnSe, In 2 Se 3 , Ga 2 Se 3 , GeSe, 
GeSe 2 , SnSe, PbSe, Bi 2 Se 3 «i'©-feUWfcfc C e F 3 , 
MgFi , C a F 2 t£g<oft{tVtl* &Z>^HtS i , Ge, T i B 2 , B«C, B, 

20 ^mcDm^^tohco^mm-^h^^ 

mi^mm2(DAl 2 0 3 tc:f^£tt*4£LTl;±, MgO, BeO, A 1 N, 
BN, B 4 C^Jf£ L^o ifct^T?> T a 2 Os , S i 0 2 , Th0 2 , T i 0 2 , 
S i CA<ifr-£ L^o 

25 1 0 ^BTFIC. 2 0 n mJ^Jtt-r 3 l^;l^ft£ 5 %OT{cfil$iJ 

Ltzo tfz, 5 0 nmJgTRc-r&i. fifc©JlCD?£j£l$fyU 9$g< ttSfcA^ft:© 
^fiENf^JC^W^^-rtC-rtTo C «9 5 ~ 7 On m^itf * L < . 2 0-50 
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1 7 

^2«II30A 1 2 O, ICftbStWi: LTli, Si0 2 £/ctiA 1 2 On 

<hSi0 2 <DM&it%:&X.tzh<D, Ta 2 Os , «CZr0 2 - 

Y 2 O, , Tbmt. L^o 

L a 2 O 3 (i 2 : 3 , S i Oi , Z r 0 2 , G e 0 2 it 1 : 2 , T a 2 Os « 

2 : 5, ZnStil : 1 il^it^ia^oHHCiSl^C £>W£ ^© 

10 *JfA 1 -OliA 1 iOcDJtWA 1 « O, j^&A 1 *T?± 1 OflFPHElT. S 
i-OliSi tOOWS i 0 2 j^£S OI^KTf, £«7G5St 

&tz. m2&mm<DA 1 2 O a ©ffcfrOKC r 2 0 3 . CrO, ^i'OC r - 
15 0^*4. C02 O3 . CoO. /j:i'©Co-0^, £>3WiC*lt>ic:i&^ 

CcDflfeKG e-N, S i -N. A 1 -Nltt^iftMl^t. & 

* tz, z<DXo K&mmomei, % 2 &mmms-i* 2 ~ 3 0 n mmzmmmco 

&T£l 0%OT(CT^s fr-?r?nmffli><m<T'gZtzlt>, Jf£U\, 3nm& 
±1 5 nmOT-e*>&££t>lc£F£ L^o «SUB^#«>ffill?tt 8 0 ~ 1 1 Onm 

25 (4 4 ) huIE^PbIM^A h O, i (ZnS) (S i 0 2 ) 20© 2 Jl <fc «9ffM 
LT^2>Z.t%:m&t-?2>o A 1 2 O:, lzRfr>&tt1&t LT(i, S i O2 
A 1 2 On -S i O2 . S i 0 2 ^mz-tzm&lZA 1 2 O3 icit^T. ^ifclH» 

£&*.Bt © y >y * -±mmim LtzAK tzmnoi&mm&m 1 . 5 &t -cm < t 

T&DCfg5fcifc£3 0 dBJiU:i:fio:ti«-eifco S i O2 ifc«A 1 2 0 3 
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#<7 0J^%£Uh^;£nT^S<h. 1 OM^Mi:iSSIt$U^H£H 

Ah 0 3 ©tt>i}iim Ta 2 0 5 , ^©ftiC 

Z r 0 2 -Y. On , *<jf£ U^o 
5 £tz, tpmm<DA 1 2 0 3 iCftfr^KC r , 0 3 > C r <X «t'OCr-0^ 
Co« O s . CoOx tti'OCo-O^, &£^l*C*l£>i;:ift^*lj?fc 

COftkt:Ge-N, S i -N, A 1 -N3M*tt«S?M:«&*ffl<.*S <t> 

10 < *c *k &m&izi3^Tmz-m.K) < « o l 

(ZnS) bo (S i() 2 ) 2oiztzte*nicmfr&tfm<fcifr^z<D&&3±-tz>%) 

15 ^fco Ah Oa ■iltzll.ZtUZ.glfr&mvZi.frZte&Mei, bB^Mj^ 5 %{£T 

ti^M»ft^Mto: <h^-e§ifF^ Lis, 

20 (ZnS) so (S i O2 ) 2 o&<fctfA 1 , 0 3 (i, #**«©Rlt*U'<A'« 
1 <U $F£ L^o (ZnS) go (S i 0 2 ) 2 o*5«fcO*S i Ch 

iiD C^*ifc*<3 0 d B tm&&&frMI-T*$ > 2>o Z n S*J=fcO'S i 0 2 , 
Ah 0 3 , Ta 2 Os , ©l^n^lo©»*^*>-fr«aaBft3ft<5 3%£Lkt 
ft, ifcfc^Ctfr&flP* 
25 Ah 0=, . tfcliJiffiA 1 « 0 3 tcft^)^*t*4<i: 

(ZnS) ho (S i O. ) 2o^tzl,t±m (ZnS) ». (S i 0 2 ) ..left*)*** 

(ZnS) - (Ah O,) - (SiQ 2 ) -ettUUfcl. HS(cL/:i|^(c^ 
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Jt£< 3 0 d B£X±t *9 , SSHH^rati lli^S /ci6£j 1/2^ 

< X Wife U\> rfrlM+OA 1 -om.tt±m?%t<D 7 0 H^%JBUi#£tfc 

tpFalJISCD (ZnS) - (S i 0 2 ) {c£tf&ZnS<Dmo 1 itti 7 0 
5 mol%JeUi> 9 0 m o 1 %KT^If * U V Z n S ^ 9 0 m o 1 5 i 

^JP^tt© 7 0 m o 1 %£Lb&< ZnS^W^iC OlOlHH Fb^ 1 / 2 £(. 

10 TlC*£M-r£C<i:#T*£&o 

4>Fb1S5© (ZnS) - (S i0 2 ) {zltfrZWntLXte, S i -N3M**4, 
S i -O-N&tfn, S i O* , S i O, T i 0< , A 1 < Oa , Y s Os . 
CeO z , Las O, , I n 2 0 3 , GeO, GeO z , PbO, SnO, 
SnOi , BeO, B i 2 0 3 , TeO* , W0 2 , W0 3 , S c 2 O a , 

15 Ta 2 Os , Zr0 2 , Cu 2 0, MgO tt4?<D8feftg|, T a N, A 1 N, 
BN, S i 3 N 4 , G e N, Al-Si -N2fcW*4 A 1 S i N 2 ) ttt' 

CDM4fc<#k ZnS, Sb 2 S 3 , CdS, I n 2 S 3 , G a 2 S 3 , GeS, 
SnS 2 , PbS, Bi 2 S 3 ft t*©BKfttt, SnSe 2 , S b 2 Se,, 
CdSe, ZnSe, In 2 S e 3 , Ga 2 Se 3 , GeSe, GeSe 2 , 

20 SnSe, PbSe, Bi 2 Se 3 UgO-te V >4t®l, C e F 3 , Mg F 2 , 
C aF. U£<DflttM, £>&l^(iS i, Ge, T i B 2 , B< C, B, C, £tz 

25 *5tf£©ifc, ^/c«^M5n^i^b^l7C^t--3^^T«, A 1 2 0» , Y 2 0 3 , 
L a 2 ' O a it 2 : 3 , S i 0 2 , Z r 0 2 , G e O z 1 : 2, Ta 2 0 5 li 
2:5, ZnStel : 1 t^^it^rt Sj^-fcOJfctciS^C <b*<$f £ L^#, -e© 

*.MfA 1 -OteA 1 tOOlk$A<A 1 , 0 3 ^bAlll?± 1 0 96&TF, S i - 
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2 0 

OliS i tOoWS i 0 2 ^t>S i**e± 1 0 %J£TF^, ±M7tmM(D-fn 
x£fflM 5 *> J;tftplBWI 5 <DRfrK> ^M^B^m© 9 0 %£Lb7r 

mZ&zM&'&x- y ¥<0 5> * * 1 3 %&TflznUX^tZo 3 0 n mJETFTfti 
10 1 0%OTi:ai|i|-etfco C*U:«9, ^Fa^Smm^l 0 — 3 0 nm<h^-S<tlS^ 
• If &4Wfe&<«fc «P*LV\, 

(4 5) huIB^I KttMfrS i^b^SCi^MttSo S i©R^>0O. % 
1 MltJI©fcf3N-<J: UTS i i:Au, Ag, Cu, Al, Ni, Fe, Co, C r, 
Ti, Pd, Pt, W, Ta, Mo. Sb, Bi, Dy, Cd, Mn, Mg, V, 
15 Zn, Ga, Tl, Pb, C, B, S, G e %:Wjmir2> t< RMMOiBM^frT 

cnt>©^TtiS i -T i Zteibt LT, S i -Mo, S i - A 1 #<fg 1 KM 
$F2Ll\> S i ^*n^--S7C^©»«{co^T(i, 2m=P%WL±l OH 

% 1 R*tJB<Z>*tt4ti, SRtJS^TO© 9 5 %£LL7?£>5 C U\, 

£tz, Si^Ti, Mo, Al, »©«an*fr-5 C <ttcj; 9, 
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2 1 



5 $ 1 SttS^JN-i LTfcU £<Z>fBu Cd-S. In-Se^i"OlWZn 
-S'e, Cd-Se, I n-S e tt<if<Z>-bU Wb«9*ffll^SC t*<tti*So JB«f 

10 0 1 lis *ISW©lllte« 1 ©«»i5fi«H*©«JiWr1SBn?*io 

15 a 5 *^bj©^j i <Dmmzmi&fa(vfc^<vWLM:&ft&&?F Ltzmx* 



1, r 

2, 2' 

3, 3' 
25 4, 4* 

5, 5' 

6, 6' 

7, 7* 
8 



mmim 
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2 2 

9, 9' : 

10, io' : Kmm 

T : 'i'-l' VMS (Tw) 
P r : W<JH/ 

5 Pm: eKeU^-K^ 
P h : — K;U 

Tc : te^vi/x©g&icw&B#fyj 

( i ) $mm i 
io mnm. 

Still 2 cm . J¥£0. 6 mmTiii: h 7 y + >rffl©t^tf5 
Urt-tf* >T hS&l-tlc. (ZnS) so(Si0 2 ) 2 oMJ:«9/i:-5>mi«» 
15 «2^J9^j9 0 nm^LfCo ifcic. Ah O, M£ *) *£3I&2 3 
m%}5 nm. Ge,8Sb 2 6Te 5 6lB^jg4^jf:^l 8 nm . 
(ZnS) 80 (S i 0 2 ) 2oM=t«9/i:^^F B M5^MJ¥^j2 0 nm . 

a 1 9 ,c r 6 mfr&tezmiKMme&mmftn o nm . a i 99 t i , rnfrz 

jXpmtt&mtZo S^©^ X^SBMti. BtSl 2 cm . 0. 6 mm© 
a&Rl' ±{CIH{CJK)*^ 9 0 nm© (ZnS) 80 (S i 0 2 ) 20 JH £ 0 ttSJS 1 
x 5 nmOA 1 2 O a M«t^^S^2^^3' . mm® 1 8 

25 nmOGe ,.S b 26 T e 5B lg<J;*)£:&He^4' , 1)?^2 OnmO 
(ZnS) so (Si0 2 ) 2 oMJ:«9^:S™S5' x JBim#j7 0 nm© 
A 1 84 C r 6 mXKtU^mi KMm 6* . J^TO7 0 nm©A 1 99 T i ■ mfrh> 

/<i:i,^2sit«7' ^aatfco 

^r©^, HUlS^l ©7=^ X^M*5 < fc?>'^2©7 i ^X^W^r^n^tL©^2 
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4 d £ £-?&<> 

^^^©W^lSlfCg^SR^O^^U'-lf (&S#J8 1 0 nm) ©P- 
^ftsirj—^a o OmWIcLTS^l ^r®LTHE^M4 ^MML'fCo X^*y b<0 
10 ^{^©^S^fSl©X^>y hfi©l/4fofbLfco ilHTs 

am ♦ • n$o 

15 > y t g Mtf&j&^b-yrfcfr^ £ u— *r*©' < «7 - * + ra^ < v - 

;VPm (5 mW) tS5^9-U^Ph (1 1 mW) <h©F B TeM:£-ti:-Cl*#g© 
mm&'n^tzo IBeh5«y^©«i*Kti6m/s . «f«g« 6 6 0 nm. 

L/>X©Mn*fe (NA) tiO. 6Tife«. EfifflU— *f3fcJC<fc «7lBfM«(^id£ 

20 Efcffll'— tf*©Wl/'</l/t«l>raU'</Ut©>"< , 7-Jtttl : 0. 3 — 1:0. 
6 ©iaB*<4f Kif £ L^o COfteic^BtFa^offe©/-? 1 ? - i^vwc LXh 

0 3 {c^L/cct-9»c, 1 o^IBIlv- ?©?&&* K.«*>f > Ktf*i©¥# 
(Tw/2) ■^ , otf»ia-'< , 7 — U'<^J:t)fi^^ y <^*"P /<, 7 — *at)aSLTtf. 
E»7-^«OHii:/^-*Tif4 ^ - 'J >^^Ux©^i|sTc^ 
25 lTwi Ltz^ffi&*£j&tZ^®:&ft'> tz&WT*mm • n*k&?TO £, 

3 Tw, 4 Tw, 1 1 Tw©ie^^£La\^LT^«£l^, 5 Tw~ 1 0 Tw« 
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2 4 

*>©j&<1 lTwT&So 3 Twlc^Jfc^SftMIfifi^-^S^O. 6 2 //id tL 

1fft©{g/< , 7-l^/l'P r (lmW) icWS^-yicL/Co SEfiHWlcli* If IB 
m-§-0^4SS|5«- 5 5 By t e. 5 5 By t e©4 T^-t t 4 TX^- 

5 X©«iIL©^-^-*>&^;£*l-C^So i&^SU(C5 5 By t eicti 
3 5 By t e©VFO#^£*l-ru&o 

10 Lri^U #£&^B#©*#)©-r 1 |IMg*fcii££fc|5M£-e N i|ii§a©'* , 7- 
L KMB&m Is—If Jt&tpTH' 1"<JV ( 5 mW) £ li-£fttci£l, w < -7 - 

<£>is$bfr&matLTs iE£i$ft-c^ stiffs— /c/w&fcu ^£©&. »©iiHife 

•Zfe'^V-u^jX, (lmW) tM^V-U^Jls (1 lmW) <D?b\T:\ ^fctt^BB 
/n-«7-U^P (5 mW) (1 1 ml) ±<Dffi-C\ ffiUm^\Z.ft. 

«c, 2~io mv^mm 2 {cie«©^©it ^is^^^jt^r ^ -y * 

- (ff/Tw) J&< 5 < ft o /Co i? v?-tm?M-*-?(DX-y V^(D®m 

&u£.Ltzm, H£.m^wj > k*<s ct W ) izMLx^mm^^x^^ 

So 5* -y 2-<Dm*$i 1 5 %IC*£ Si. <y ^gB©t&tfjftga< 
< 1 0%OTK-e£ftte'£EKK<fcS^-y ^-JWDdOyy^—r-^ 
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2 5 

5 ^ y * -fiijjticfctf 5 ? •< V K4S (Tw) (13 4 ns, **ilBfi^t± 3 T w. 

i&SgSp-ei 5 By t effi^TF. »t'5By t eli^TCtSC.!:^^ 
10 Yco VtHkf* X^ta. *ft-€ftttsBy te, 3 OBy t e tU^fz Q 

(ism) 

15 *m.mm-emmm4^ 4' itffli^8E«ii©*aia*Te*«r— seicu Gei 

Sbi*«ft$^ 1 0E»S*|*.aM>5>v*- (ct/Tw) ^jHiJ^L^iC^ 
G e ijS buT e s« 17 — 



20 G e i 5 S b 28 T e 56 13 - 

G e i t S b 27 T e s« 10 9 

GeisSbseTese 9 9 

G e i 9 S b 2S T e s6 10 10 

Ge2oSbs4Te6t — 13 

25 G enS bszTese - 1 8 



2 0-^^-So 
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2 6 

Ge,oSb.oTe 6 o^^/cll_h^>fb$^ 1 0 [§1#£&xJ£cD^ v 9- ia 
/Tw) *M'fcLtzt^?>rK<D&olZ.t£.^tz 0 

SEMMfUfc ffl-*- -v S>© V s «y * - (%) y i>© 5> v 9 - (%) 



5 G e 2 »S b .tT e eo - 17 

Ge 2 .Sb 2 oTe 59 - 13 

G e so S b 22 T e 58 - 10 

G e .9. 5 S bsoT e S 7. s 10 9 

GeioSbzoTes* 9 9 

10 Ge isSb 2 oTe 55 9 1 0 

Ge nSb.eTei, 1 0 

G e 11. sS b izT e ss. s 13 ~ 



Ge nSbasTes! 1 8 - 

15 y 9 -i)<&'J>ir 5 Z t&frfri tzo ft oTx 5> y 9 - J&<fiflPtt4Stt*^"r y <Dle 

fflliO. 2 0^y^0. 3 2 ^\ <fc ^#te#f£^crfeim 0 . 2 2gy=£0. 
3 0-^^So 

^mmm-^mmm 4 . 4 * icjs 1 ^sasjR©*aBfe«r g e a^-sgtc u Tet- 

Sbi«$^ 1 O0f§M©^»^- (ff/Tw) ^Lfci^6 
20 fr<D&7\Z.U-otz 0 

mmmm&L ftxr^oy^- (%) 

Ge .gSbaoTeos. 1 6 

GeuSbjsTeto 13 

Ge uSbnTe.1 1 0 

25 Ge i 8 Sb 8 «Te 5 « 9 

G e i a S b 8 «T e 54 1 0 

GeisSb2«Tes3 12 

GeisSbaiTesi 17 
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2 7 

*HJfeWrEfiU« 4 s 4* fcffll.*fc!B^©&»&£*fc$-ti\ 1 0 ls]#£&;L 
gMoitfl 0^lHl#§^^©^.y^- (a/Tw) ^fiO^L^<!:C6toJ:-9 
10 li/iofco IBifSUK* (nm) 1 0 m^&kZ-mzH^Ttemx- y ^3 

fcte&iy 2>©5>y ^-OM^^CD{tt (%) 1 0^lHl#§^X.^|Co^-Cii 

fjjr.. y i^CD^ -y (%) ^L/Co 



8 16 - 

15 1 0 12 - 

13 10 10 

18 9 10 

2 0 10 10 

3 0 - 13 
20 4 0 - 1 7 



tSCt^^/Co C*U:i9. I2ifJSIMJ¥li 1 0 nmJ£LL, 3 0 nmJKTjWiF 
£ L < . 1 3 n m£Lk. 2 0 n mJOT-?&ft«*<fc £ U\> 
25 (W#IB^^©^7fe#tt) 

-X*2tfcffcS!U ttttft&Zm^tZo (H5) Ilici^lmmf 

tCJ;*K JgU¥£j9 0 nmO (Zn S) ,. (S i O* ) a.&«fc9tt*SR 1 #M 2 . 
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2 8 

MJ¥#J5 nmOA 1 s 0 3 M«£«9^:&^2 UmM 3 . MJ?^J 1 8 nm<D 
Gei8Sbt.Te 8 6BiJ:»)tt*iBfiyil4x Hff&j2 0 nmO 
(ZnS) ao (S i 0 2 ) ..BS«fc*Jtt**ligJi5. ®IJ¥ftj7 0 nmO 
A 1 94 C r s Jg<£*9tt&3n&*Ui6. BM^il 0 nm©A 1 99 T i , mfr&tZ 
5 & 2 fcttM 7 £IH#BJ& L fco 

:HTi/:fX h fcf-XtD-?^ 1 tttt-t©**©tttt. ho imiZ OOt 

tRc -e<D*^©^ (as-depo tKJii) ©Slt^liBI+RaT^L/Co floM 

0 0 nm~8 5 0 n mOfSffllcfe^T, mm • H^fe5f*i£-eSW*<*'J^«c 

6 <h#*tM.l5© y * * 1 3 %JBIT <t tSi & J: ? C12« • 

1 >T 5 <h «fc <9 Ifili * H^#14*<^SF-e. 5ltf^{ti< 5 %OT©& 
Sfl^ 1 0 0 nm©|ai{C*^f>f X^Tii. #{CfEil • H5fe#tt3&<fi#"e*> 

20 o /Co 

ciib (DftimVE* fa^ take l ss©^M©^fe#tt*<m 

ofc (Rc(ref) , R a (ref ) ) „ &tz, IBftJK«*^ A l-ol^T t>$J 
££frofc (Rc(p) , Ra(p) ) o Eieic^L/cJ^tc. *H»J(c^^c# 
&#&©&»£: -r>r ^^©»*4*tttt«e3|e|«tT f -f X? £(iS3ttSJKT©15*k&< 
JL&ftfco Rc(ref) , Ra(ref) ti»Stt#tt*Vh3 < * S5S • ff^jftfiflfSfc 
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2 9 

1 0 0 n m©lilc*^TMf 5 ^JilTTi^ C <!: A**^ t e — ^ 

Rc(sub) • &£MMMtit 1 0 0 nmClHl^^T, ttSK 

jiftTR3*W{£< ttSMftS^Lfco R a (sub) teaSli • S£*JU:*> 1 0 0 
- 2 0 0 n mSMllcl'M*q¥ftt5 C tA^^ofc, C<E>J; 9 

^JfetfTO^ f&l&M2£- (ZnS) ho (S i0 2 ) 2 o*5J:O t ^2^»® 
3£A1 2 0 3 ta^MLTl^o 
10 ^1^112© (ZnS) - (S i Of ) tc&tf 3 Z n S<Z>m o 1 Ulti 7 0 
mol%J£Ui. 9 0mol%TOff*U\ Z n S# 9 0 m o 1 t 

Z n S*<#l»tt8Jill^lffl*iS«|-e*. * 1 7 0 m o 1 %2Lk& 

15 ZnS*>e>^£StCCD^©S^DlF^ 1 / 2.&rf^iSMrt^ C <!: So 

mi&mM2<D (ZnS) 80 (S i Oa ) 2olZ.ftfr>Z>ffl&£. LT(i, S i — N 
S i -0-N3Mtf*4, S i 0 2 , S i O, T i 0 2 , A h O, , 
Y 2 Os , Ce0 2 , La 2 0 3 , I n 2 0 3 , G e O, GeO z , P b O, 
SnO, SnO z , BeO, B i > Oa , Te0 2 , W0 2 , WO, , 
20 S c 2 0 3 , Ta 2 Os , Z r0 2 , C u 2 O, MgO tt£®M:«B. TaN, 
A 1 N, BN, S i a , GeN, Al-Si -N^iN- 
A 1 S i N 2 ) *££'<E>^ffc$k ZnS, Sb 2 S 3 , CdS, In, S 3 , 
Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S 3 tt£f®ttftttK S n S e 2 , 
Sb 2 Se 3 , CdSe, ZnSe, In 2 S e 3 , Ga 2 Se 3 , GeSe, 
25 GeSet, SnSe, PbSe, Bi 2 S e 3 & <*f©-tr V y\\M^ C e F 3 , 
Mg F 2 , C a F 2 fZZomVM. £><5^tiS i, Ge, TiB 2 , B 4 C, B, 

%2UmMZ<DA ] 2 0 3 Izftfr&ttntLXlt, S i 0 2 ^fcdA 1 « o 3 
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3 0 

tS i 0 2 (DM&fa i)<&* L^ 0 S i 0 2 ZtzteA 1 2 0 3 £<7 Omo 1 %£k 

izWffl~Z?£tz 0 9 Omo 1 %a_b#tn-Cl^^ii3%OT{C«l«i:/Co IS 2 
^ai3CAl 2 On {-ft3bS#*4i LTti, Ta 2 Os , ^O&tCZ 

5 r0 2 -Yt 0 3 , jW£U\> Sjt*U^l^fl:t5 l/KA'tc 
*7-t?y h£<£l^ ^ -itiO*<*Dt> «5 . v? v ^-*<JtJD^"So 

Ah Os tc-fcb^lwC r s Od . CrCK tt<if©C r - 0^fcf*4> Co 2 0 3 . 
CoOs ttif©Co-0&*t*4. &&^l*£ft£l-i£^&J&©**£k &St*t*C 

c©flktcGe-N, si-N, a i - N&ttnmmtw&m^z *S 

15 < t£ o fCo 

X%>K), 1 0^l2l«^^(cJ;^>S:M^U^<g;T^3 %OT(-SD$iJT'^fco - 

25 3g 1 2 *j«fct«8 2 *£^J1 3 (om^iyitt LXti, 

(ZnS) so (S i O2 ) 20 :feJ:tfA 1 « O* (i, •&ifcx.i$©RI*s?su*Ol'£ 
4b6<3%OT£'h£ jif*L^o (ZnS) ho (S i 0 2 ) zo&^D'S i 0 2 
tiDC?B*Jt*<3 0 dBi}fi4#14WP*5, ZnSfei^S i O. , 
Al. Or, , Ta 2 Os . <D\.*Ttlfrlr><Dm&&t>1tl*ma&1><5 
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3 1 

m5bm<Dit t ttztttem^mttfiitrnTtmiz-o^Tii., ai 2 o 3 , y 2 o 3 , 

L a 2 O a It 2 : 3 , S i 0 2 , ZrOe , G e O z (i 1 : 2, T a 2 O s it 
5 2 : 5, ZnSlil : 1 t^oit^t ZfrZOitiZj&^Z. tfrifr £ U^, <£© 

✓LtfA 1 -OteA 1 tCKDitWA 1 2 O s rf^A 1 &Z*± 1 0H?%J£TF, S 
i-OliSi <hOcDJt.WS i O2 *>&S i*-£± 1 om=¥-%&LTm. ^MytM 
M<D-ftiib<l 0M^%&Ta<#*Ll\, 1 OJS^JBLh-rnst. *£5&RHfc&nfc 
10 jk^-^/ca6> mam&l 0 KJBLLteT Lfco 

* 1 ft.SJB 2 *5<t tfft 1 ^®Oft^> 0 ©*t*4* ft 2 3 fcjltfft 2 «S 

s©ttfc> *) <Dmute, ftfiaw^w^© 9 0 %jgui-r*& a C i u».± 
15 $ c © «k 9 <c«m©«^, ft 2 ummmmit 2 ~ 3 0 n m^jtis©^m*< 

fSH^Jg©ffiT£ 1 0 %&mztofflX'&Z>iz)t>, if^L^o 3nraK± 

i*\ gmm&MfeLiztc &oizt£-itzo mmm (Mod) ©ftm^tim 
20 T©j® , 9"e*>So 

Mod (%) =100x (Ic-Ia)/Ic 

i c : EFMmmmm<D^B wswu^^ 

I a : EFMft^§EHl$©#ll'if ttlS©RJ»* U-^/U 

ftSftlRj? (nm) ^PJg (%) 

25 4 0 3 4 

6 0 4 3 

8 0 4 9 

9 0 5 2 
110 4 8 
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3 2 

1 3 0 4 3 

1 6 0 3 5 



$mm±#> (mi&mm&&vm2&mm, commas o~no nmmm 

Nr©^8Sffi*4 3%M±t*£ <-t2>Cttf-?Zft$. L<> 8 0~1 10nmj&< 
5 £<9$PlJ:lA\> 

io cKmm^ 

*m.mm-em i rmm 6 icfflt^A i -cr ©fu>«9 i s*tJi<w$i-<t l 

Tte. A 1 - Ti, A 1 - A g, Al - CufAl &&*3EJ&9t tir Z> 

1 6 (Cffl Wclfl 1 RfltS©*&J&5r£*fc3-lK 1 0 ^ls|# 

15 y^- (ff/Tw) ^jaiJ^L/c<hd^2)ccD<t-9(Cfj:o/co 

as i fcttmmjs. m*- * v<o v y * - (%) * w s> * * — c%) 



A 1 99 C r i 


1 8 




A 1 9t C r 3 


1 2 




A 1 95 C r s 


1 0 




A 1 94 C r e 


1 0 


1 0 


A 1 asC r is 


1 0 


1 0 


A 1 ?oC r 30 


1 0 


1 0 


A 1 eo C r to 


1 3 


1 3 


A 1 soC r so 


1 8 


1 9 



25 Ctl<t On A 1 &£l*<D A 1 ^©7C*©#W*ii 5 m=?-%£X± 3 0 Wf-%VA 

Au, Ag, Cu, Ni, Fe, Co, Cr, Ti, Pd, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V©5t£MM*x ^tzUAu 
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3 3 

Ag^ri, Cu^i, Pd^i, Pt^i, Sb- BU SUS, Ni- 
Cr, t£gztlt>&3EJSi&t-t&&4£^ &&^licn£> PI 0 tt&JI£ 

C©cf-£\ Cu^i, Al^, AuM, R&NW*§^t><£> 

10 2 KftJl 7 Idffl t >/c A 1 - T i <DRt> <0 (Dm 2 K#fJi<W3N-<h L 

A 1- Ag, A 1 - Cu, A 1 - C r^A 1 &&*3EJ&fr t~? Z> hWU 

t li^o a i ±>mm^mx~&z>o 

(a/Tw) i3±zfimmumiz&zm&*mj£Ltztzzfo<D&5\z.u^ 

15 /Co 1 0 751sim%&X-'&W v * -«Bff^ -y wmt'lkx- v ?<Dm.<DPtia L/c^f 
©M^L^o inattlHttft^-f X^^8 9 0%RHCDfltIi 

ftlclOO 0^AttA:Hum©t*.y hi7-l/-h (BER) <D£4h$M~<fco 

^2RIHM 1 0S§t*«x.«oy^- (X) BER 
Al - 5f£ 

20 Alu.sTio.s 12 3|g 

A 1 99T i 1 10 2te 

A 1 ss. sT i 1. s 10 1. 5f& 

A 1 9sT i 2 10 1.5^ 

A 1 96 T i 4 13 1. 2fS 

25 A 1 94 T i . 17 

d *Ufc 9 N A 1 A 1 ^05cm©#WS« 0 . 5 m=F%Kl± 4 m=F% 

ictt <o . 1 m=P%£Lt 2 EB^OTolEffl-ett «fc 0 ££Plc& & C <h^ofc 0 
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3 4 

fc^-C% Au, Ag, Cu, Ni, Fe, Co, C r, Ti, Pd, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V<E>5c3St3Mfc> ^tzitAu 
Ag^, Cu^, Pd^, Pt^rfe Sb- Bis SUS, Ni- 
Cr, U£Ztlt>%3EMftt-?&£i^ &2>\<^iZftiZ>mi&<D&&.&K>te&m ; & 

Z<Dtp-£\ Cu, Al, Au, Cu^i Al^i, Au^i, %?(D£olZ^ 
10 Ag, Ag^, mhmW^^<M.^tl^>o COi^OM^t^^Cu, 

au, Agmi&ftVTimo^&fcA o. 5n?%a±4^% 

mi&ttmttntm2Kmmttn<Dm9r& (n) &<fco^g&ifc (k) 

SHIOn cfc«9*# <U !gl SMJf ©kri<Sfl2S§}Jl©k 1 0^0 

^ 1 BittM iatHtnz Kttmmm*< 3 0nmJ:^m 96ft*<S < x 

< !5®J8iSK»*<jB§ J f>-r<.^J6. 1 0 }?E#£&;U£4>Mi v V* tz\t 
&i „ i?<D 'J y ? -*< 1 2 % J: «9 < £o 4 0 n iiiTii 1 0 % £ Tr^T"? £ 
25 So £/c> ISlRlt«*fctt^2Rltajg||?*<l 5 0 nm«k *) W,**^ ^tVT 

n©R«ts£fES!!-r -sisis*^ < ta *) . 2 miJkLtK^tt*. * ? ^ u 
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3 5 

CfiXK), % 1 fcmm<omBte3 0 nm^ 15 0nmOTff*Uv 4 

0 nm~l 2 0 nmitStJ:^ U\> #2 K3*B©K»tt 3 0 nmHh, 

1 5 0 nmJglWiP* L^o 4 0 nm~l 2 0 nmitSti?)^ Ll\> 

t-fz, Kttm±fo<z>mm*. ±tztmmK&mtmtfmm<D&fr^ 6 0nm 

5 Hh3 0 0 nm£(T«L<, 8 0 nmJ£U:2 4 0 n mJeTF^J: £ U>o 

cm i KMmw&tm 2 s»t®«*4©m^^) 

i&^fr-tHi. t&J>U;rS& 1 RMI^^A 1 9 « C r 6 flgfccfctffl 2 SltS** 
Als.Ti, , ^ l^ltS^A 1 90 T i ,oMfcJ;^2S:it«^ 
A 1 9bT i 2 . f lRlti^A 1 , 5 T i „mi3£Zf$H2fcttm& 

is a 1 99T i 1 , mmi &ttmtm2Kttmmw^m2nz^f&ft7tmi)<m£T*, 

iJ&#5c3£<DA 1 ^©tc^JCo^X. ^ 2 KMm<D^&&m 1 SS*gtD^W 
*<fc i9#l^*§£-C*&&o A 1 - TitAl - T i <Dm&&fr>-tt. Al-Cri 
A 1 - C rO^^-tbXk. A 1 - T i, A 1 — C rJ£Wlt>. A 1 - 

Ag, ai - cuha 1 &&*^ftt?zb<D^mm<D&mmz>ntzo 

20 X\ Au^, Ag^, Cu^i, ^^(iCtL(-iai^fifc-tf^tfeH]##^x.Nf 

*$mM-eit. WII5^ (ZnS) so (S i0 2 ) 2 oJ:«9^LT^a^ 
4^Ji5© (ZnS) - (S i 0 2 ) Icfcl^Zn S©mo 1 Jtli 7 Omo 1 % 
25 9 0mol%Wlfil^o ZnS*<9 Omo 1 

*r£lM£:fo(Dl Omo 1 %£Lb5<Z n S^£*££ <!: COM^H^S- 1 / 2 ^ 
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3 6 

TKt&ffi?$>C£ib<T'£&o Wmmill&M: S i0 2 , Ah O, 

&K±lfizm&'?b 3 0 d EKl±tD CffijkitttZ <T'IS 0 
&tz, Si-N^m, Si-O-NITO, Si0 2 , S i O, T i 0 2 , 

5 M2O3, Y2O3, Ce0 2 , L a 2 0 3 , I n 2 0 3 , GeO, Ge0 2 , 
PbO, SaO, ' SnOr . BeO, B i 2 0 3 , Te0 2 , W0 2 , W0 3 , 
Scj Oa , T a 2 O 5 , Zr0 2 , C u 2 O, MgO tZZ&WLitfa, T a N, 
A 1 N, BN, S i a N 4 , GeN, Al-Si -N&#*4 (Mx-tf 
Al S iN 2 ) tZgiDMUb* ZnS, Sb 2 S 3 , CdS, In, S 3 , 

10 Ga 2 S 3 , GeS, S n S 2 , PbS, Bi 2 S 3 UiCcomtW). S n S e 2 , 
Sb 2 Se s , CdSe, ZnSe, In 2 S e 3 , Ga 2 S e 3 , G e S e, 
GeSe 2 , SnSe, PbSe, Bit Se> <t* <E>-t? V WbKk CeFs , 
Mg F 2 , CaF, tti'OJim &£^teSi, Ge, T i B 2 . B«C, B, 

c, ttite. ±tz<Dttniz&K^m.j&(D&<D&m^xb£^o cti^oi^r 
mitmoit, iztzteizmTbmtmtWTcmiz^xi*, ai 2 o 3 , y 2 o 3 , 

L a 2 O 3 Ji 2 : 3 , S i O 2 , Z r O 2 , G e O 2 1*1 : 2 , T a 2 O 5 

2 : 5, ZnStil : 1 t^^oit^t ZfrZcDltlZft^Z U>*<, ^© 

x.tf A 1-OliAl £0©it«<A 1 2 0 3 j&m^A 1 MX± 1 0H?%JHT, 
S i -OteS i <hO©it^S i 0 2 rf^S ilT'tl 0J1^%OT^. &JR5c 

&*©-rttj&<i 0 £ u>o 1 o^%j^±-rns<!:. #3M#tfe&< 

25 cpPalS 5 te&WMm 5 CDft*> «9 &*Pfflm±mir&<D 9 0 %j^±-?? 

&SC<i:j&<*Ff:H.v> ±tmn£W (D^fPm^ l oj^^JSLt^/j;^, 
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m*p^<Dim&£. c ffixM*) tmija u i o 75®m%&x.m® v * * 1 3 

Wam&ffiM^nx-ZtLib^U 4 0nmOTin:W*L<^ 10 7jIh] 
#£&>LB#©&^ * 5> v * — & 1 3 %HTi:WI"fl/:o 3 0 n mJSTFTffct 
5 1 0%OT(Cffll$iJT*^/Co CftM, 4>IM1U*$1 0~3 0 nmt-f&ttm 

$ jWES • AiLfctL A/1 On' 4 (n' tt3&R*m©B8?45) 

ffit^WK f^M-*7*-r» h©»£, fi!i©h7 7*>^^ ^©ftfe 

ISffcl^o f^X^t^Xtjl 2 cmCPSbf, 13 cm, 3. 5 2. 
5 feW-i X7:h&.^ 0 7^X^H:£k0. 6mmCKbf, 1. 2mm, 

0. 8mmf, ffe©J¥£-l?l>&W\, 

»JS^LT. BUfS^l*5<tU f m2<D7 s ^fX^^©^2S:i*H7, 7' |^± 

^mmm-eit, 2 x^m*£ff^u ^«^js<&^lt. mibssi 1 *> 

^t>-*H«tcMIB»E 1 *5 J:0fJS 2 <Dir w X ^g&tt©^ 2 SWS 7 , 7 * Jbfc$S*Mft 
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3 8 

(2)#dfefl|2 

mm 

io 2 l^io z<Dmmtftm%m*mffix^ * u #-***^ hs« i ±tc. 

(ZnS) 80 (S i Oz ) 20 jgcfc«9te£&SJi9£KJp:&J9 5 nm{C. 
Ge, 8 Sb26Tes 6 IB^m4^Ji:^l 8 nm > (ZnS) ao (Si0 8 ) 2 o 
m<k«9^S+^«5^MJ?^2 0 nm > A 1 96 C r s I^^SSItll 0^: 
H^&2 0 0 nmtc!HI&?£j&U RfSftiifftdtL*: 2 o<2>t^ X ? g&^ffe 
15 -ttTS 2 iCTjrT 7 s >r X ? tttf#ie£ii&#£*§^o 

(BBS • ^##) 

vjm&skit^ ass • M3k • #£^i-ov^T(i. 1 <tR«©2r&-efr-3rtio 
20 «y ? < mm Ltzo $. tz. stmrnwrnm Lx^mt&sm'^wmm^s. u 

^fc<hC^>. 2 OByte, **Sg»-??3 0 B y t e <h#{c$*^-e^b 

as-depo • H^ftS 1 0 0 n mit5&<DKtt^lbte 5 

(3) mmmz 
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1 ©15111^4 icfc I, vTG e„Sb !S Te S6 ^Ag 2 G e , e S b 26 T e S6 

5 mmm*1l-t&* , )*-#*'( h&&l±lc. (ZnS) ao (Si0 2 ) 2 o!HJ: 
«9^8^1^S2^MJi:^9 Onm^LfCo Ah Oa M&lOU&m 

2 $mm 3 £JBIJ9&J 5 nm. A g 2 Ge, 8 Sb»Te selSilJBi 4 ^mB-fa 1 8 
nnu (ZnS) so (S i 0 2 ) 20 Jg<fc «9 ^^JI 5 *mff.® 2 0 nnu 
A 1 9< C r $ I^^^S^lSlil6^1I*Si, 0 nnu A 1 99 T i , M^te 

10 §m 2 7 £Jg|JiE#b 0 n mfC|li&?&£LfCo h u > 

mx. £<mne)JjmzjLio^ s&i©^x?m*£i^i;«j££*#oi&2©-r 

'fXi'W^fco B2©t^X^WH 111 2 cm . J?£0. 6 mm© 
S^T ±{CJH{cMJ¥*^ 9 0 nm© (ZnS) so (S i 0 2 ) 20 JgU: «9tt£SfH 

15 emm 2 • x mj?^ 5 n m©A 1 2 o 3 m± k> umm 3 • . mm® 1 s 

nmOAg! G e 1 6 S b 26 T e S6 <fc 0 ttSIEllig 4 * . J^&J 2 0 nm© 
(ZnS) 8 o (S i 0 2 ) .oJ^^^^S^FbISS' , mwmi 0 nm© 
A 1 9i C r 6 m&iOUZ>'B\K$tim§' . fliJ¥^7 0 nmOA 1 9 .T i , JRA%& 
^Sf2M7' ^ilLfcc 
20 ^©&, h5I2^ 1 ©t^ X ?SI$Wo 2 ©f^ X?mtt*Zn-?tl(D$% 2 

SltS 7. 7' |Hl±^#^ja8^LTft!f«9^t>-d:. V s X ? tSfif #gfBtI^# 

mm- n±^mtm.mm 1 1 w\m<D-^mxm-<tz tcz, as- Ge- s b - 

25 Teie^-etiGe-Sb-Tetclt-^T. ^^0©*^^^Ito^^{C8u 

(ie£lJitmj&) 
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4 0 

Ge tAgiS:SftS^ 5 [El*§&/U££>H>i^ v f J<0 *J y 9 - (a/Tw) * 

feHJg#lJ& s Jv9- (%) 

5 GenSbzeTese 9 H£ 

Agi Ge.TSbzeTese 10 1. 5^ 

A g z G e i.S b 26 T e S6 11 2{& 

Ag< GenSbHTese 12 2fi£ 

Ag 6 G e . 2 S b 26 T e se 2 0 - 

10 Ag. GeioSbuTese 30 - 

^^Jf^^&^r^-r z CDfEHte 0 ^ w ^ 0 . 0 6^ J: «9 t£<ft&&7fii-mW 

«0 ^ z ^ 0. 0 4-Z?*So 
15 A g<Dftt>«9 {-IB^M^Jtaf ^TC^i LTIt 

Na, Mg, Al, P, S, CI, L, C a, S c, Zn, Ga, As, S e, 

Br, Rb, S r, Y, Z r, Nb, Ru, Rh, C d, In, Sn, I, Cs, 

Ba, La, Hf, Ta, Re, Os, I r, Hg, TK Pb, Th, U. 

Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, Fe, 
20 T i , B i (D^i?nfr(DolE><D'pte< £ b—D-?W£&X-X ^tfcM^&X. 

m<D 'J v f - _h#ri*j£ # < I > C £ -o /Co 

Ctl^CD^^7?#{C. Ag^iJU-t-^i. Ge- Sb- TetCtt^fe^Jttk 

liiJ|S]_LU Cr, W, Mo<Z)^-rtL^©-9 th lo^itatSiGe 

- S b - T e tcJt^T. &WLm<D^M&?L*?i~>tdmeiK if * 9 -*< 5 JBLWtt 
25 Jo-r-5#S15liL|5I«[A<3feJBLhC|SiJLU Pt, Co, P d(D^-ftlfr(Do ?>'P 

t£<tbl ■o«t6i. G e - S b - T e CcJfc^JUbza^ 5 0 VKl±m 
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5 ^iO'l O^Isl^^m^-m^^-y ^- (a/Tw) ^SU^L/ci:C^^©J:-5 
tc^ofco smmmm (nm) fc**U l OIIl^&^lco^TliM^yi^ 

tzir&^v ifWvf-om^om (%) 1 oTsmw^^^^xi.t 

IB^J^J? 1 0 tsl«&m© y »y * - 10 TJlU^&m© *v * - 



10 8 16 - 

10 12 

13 10 10 

18 9 10 

2 0 10 10 

15 3 0 - 1 3 

4 0 - 17 



-fZZtfrtifr-otZo Cft<fc<9. mmmmmtt l 0 nmJgUi. 3 0 nmHTW 
£L<U 13nm2Ui, 2 0 n mOTt?*>n(i*«J: <9*f * Ll\> 
20 *^»j{cie«LTl^i:^*iltill»] 1 £lRHr££>£o 
(4) Hi(g^4 

m$m\ 1 cDfg 1 {jISi 2 % {Cfe^T (Zn S) (S i 0 2 ) 20^ 
(Ah O, ) 5 o (ZnS) do (SiO s ) «o(C^ x tg 2 &®Ji£|& Wd£W 

izisv zmmmmmmi., asi 2 cm. j?£o. 6mm^ii;i»tt 
(Ai 2 Os ) to (ZnS) 10 (siOa ) *o£iouz>m 1 omm 2 zmmfo 9 

5nnu G e 1 r S b a « T e s elS^M 4 ^WkW-fti 1 8 n m> 
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4 2 

(ZnS) eo (S i 0 2 ) 2om& i Ote2>tpr£m5 : £mmm2Q nm. 

a 1 7 sT i ^mfrbte&mifcttMG&mmmi o o nm. Ainu, mfrt? 

«T ±(CH1{CJ^J¥^9 5nm© (Ah O* ) to (ZnS) (S i 0 2 ) 20 
J:0tiSf l§ti2' ^HJi:^9 5nm. jg£Jg#j 1 8 n m© 
Ge i.S b 26 Te S6 MJ:0^-5IB^4' % WM1fa2 0 nm© 
10 (ZnS) so (Si0 2 ) toffllJ:*)te<&*|y)Jl5' , JRff#»7 0 nm<D 

A 1 94 C r e Mcfc^^S^lSttee* . mmmi 0 nmOA 1 99 T i , mfrh> 

*<D'&, HUlSB 1 ©7^ X^mf&.fctfl^tf)-^ X tmW&ZM'tKDgZ 2 
Kit® 7. 7' ra±£g»»JS8«r^LTte»J^*rtK Si {C^^^X^^W 
15 ^IBW{*^#/Co 
(IBS • f?£4ttt) 

(ZnS) 8 o (S iO z ) 2 o^£*£&fi£*7^X?T-te, 1 0 J?H]#£8l;U£,c 

20 X^-e«. 1 0%OTlc{£^-e^SC<i:*^^o^o L*^U EflUKKtiftSX 

^HSfe^JO^-f X?~Cte (ZnS) so (S i 0 2 ) 2 o£ 
(A 1 2 0 3 ) to (ZnS) 10 (Si 0 2 ) £ 2 filM$fiftli/tC <t 

.c <t <9 . iot^x? {cjt^-c-r ^ x ^ rtmmNw 1 «#&*irr- ^ /c D 

25 (ftM) 

*HJte«T?tix f 1«1I2^ (A 1 2 O a ) 70 (ZnS) .0 (S i 0 2 ) 20 
XOmtiZLX^ZAK &mmi&ft<Dl Omo 1 %J£*±ri<A 1 -0T'£3<tRWP 
U"<;M&W 5 £ £ /c#>. L t* \, £ ZnS « x^° y ? b 

- hlt)<*g <> Zn S^V^lUK^rfBl^lBli-e^s 7 0 mo 1 % 
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(A 1 2 0 3 ) to (Z n S) .. (S i 0 2 ) 2o^£M*4 t P<£>A 1 2 0 3 Kffcb 
LTte, S i 0 2 4fc(iA 1 2 0 3 tS i 0 2 cD2S<£rtt*4^fiP£ U\> 
&t,^, T a 2 Os , Z(Dft.lZ, Z r O2 - Y 2 Oa , CftCxhA 1 2 0 3 , 
5 S i O2 ©«£*mJ&<*F* L^o ±IEjE£ttt4*©A 1 2 0 3 tcft*>ij.c 

C r 2 0 3 . CrO, tei'OC r-03M#£k Co 2 Oa , C o O. tZ£<D Co 

■£tz. (ZnS) 30 (S i O2 ) 2oKtt*>£***4<hL-m, ZnS<!:SiO ! 

10 ©M£rJfc£&>L*:*><z>. S i -N&fcm, S i -0-N?&*t*4, S i 0 2 , 

SiO, TiOs , AI2O3, Y2O3, C e O* , La : Oi , I112O3, 
GeO, Ge0 2 , PbO, SnO, S11O2, BeO.'Bii Oi , T e O z , 
WO2 , WO3 , Sc 2 Oa , Ta 2 Os . ZrO z , Cu 2 O, MgO 
<om\M. TaN, A1N, BN, Si, N, , GeN, Al-Si -N^*t*4 

15 m*-tf A 1 S i N2 ) ZnS, Sb 2 S 3 , CdS, 

In! S3, Ga 2 S 3 , GeS, S n S 2 , PbS, B i 2 S 3 tet'&fiUbW}. 
SnSe 2 , Sb 2 S e 3 , C d S e, ZnSe, In 2 Se 3 , G a 2 Se 3 , 
GeSe, GeSe 2 , SnSe, PbSe, B i 2 Se> /SiTO-fe V ><ffc4ftk 
C e F» , M g F 2 , C a F 2 tZ£<Dft{t®. £<£^liS i , G e, T i B 2 , 

20 B, C, B, C, £fclis ±m<Dttftlzi&^mf&<Db<D%:m^-C&£^o &tz. 
C ft h <DM& WPc<DM "*> Ctl £> & J: l< 

C<DJ:9^M£0i#-^, ftM^OBlim 8 0 ~ 1 1 Onm^'IEit 

25 HL^tlSo 

^"oftSo 
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^mmm^mmLx^^m^mmtmrnm i , 3 tmmx&Zo 
(5) nmrns 
mfc. mm 

mmm 1 ®^15ltI6, Cfc^TA l »<C r . £A 1 fl0 T i , 0 (c N %2WM 

5 mi, ic&^ta i 99 t i , hi 98 t i * \c&x.tzvmi*mMm i ^PiatwL 

^^>-e», HWJ4{C*5tt*1t^IE^i«^«> itS 1 2 cm . ^$0. 6m 

(ZnS) so (S i Oa ) * 0 m&<0U2>miUmm2^ m&ft}5 nm© 
10 A 1 2 0 3 «fc*9/<£-S^2^®3. G e,8Sb 26 Te S 6lB^4^J¥^j 

1 8 nm. (ZnS) „„ (S i O2 ) B0 1RJ: KtU&tpmm 5 ^Mff^J 2 0 nm. 

a 1 90T i >omfrz>tezniKttme*mm%}i o o nm. a i B8 t i 2 m&h> 
t£2>&2Rttmi zmmtoi o o nmtcju^^L^o mmmammt^y* h 

*J<fc^2©7 i ^X^^0©^2S:ttM6. 6' H±^tet)^-Hr. f^X^ 

20 iBm • ^4#tt^^^j 1 1 mm^mxm^tz tz*>, mmm 1 1 mm^ 

#*Glfc«T?* 1 Kttm 6 Kffl A 1-T i (DRtiKKDW 1 R«*JB©WB£ L 
25 Tii. Al - Cr, A 1 - A g, Al - Cu, fAl ^Mlfi^ttS t>©^' 
Uv, 

A 1 ££:©*i£r. A 1 ^*©A 1 JsW*©5c*©£*r*te 5 WJJ- %J!^±3 0 H 
?-%^T©$Bffl(ct-S<b. ^»llHII^Sl^.i^o4$ttA<J:t)Siif.c/i:So £fc, ± 
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fc\,*T% Au, Ag, Cu, Ni, Fe, Co, Cr, Ti, P d, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V©7CfMtM^ tfcliAu 
Ag^fi, Cu^, Pd^i, Pt^, Sb- Bi, SUS, Ni- 

COtpX*. Cu^l Al^ Au^i, m(D£r>l^ Km^&jz&^&V) 
10 m^tl-So C<9^££>iJ&fr£&:£C u, Au. A gm<D3iJ$Lft&>ft<D7tm<D'£ 

2SMl7(Cffll^A 1 -T i<DRfrKKD&2KMm<DttntL 
Xlt, Al-Ti, Al - Ag, Al-Cu, Al-C r^A 1 -k&ZlLI&ttt 

15 A 1 ^©J#^ N A 1 ^4>OA 1 ^©^IcDMKi 0 . 5 HH^JgU; 4 

ifcl,^?, Au, Ag, Cu, Al, Ni. Fe, Co, C r, Ti, Pd, 
20 Pt. W, Ta. Mo, S b, Bi, Dy, Cd, Mn. Mg, V©tc^#^ 
tfc«Au^, Ag^, Cu^, Pd^i, Pt^, Sb- Bis 
SUS, Ni-Cr, t££"Ztlh>&3E.!&ftt-?2>&£:, & S^CiC ft £>|sj 

25 O^I^t'^ffl^TtxtUo 

Z<DtpX^ Cus AK Au, CuM Al^i, Au^i, WO<fc9iC 

Ag, Ag^, f^i4Wif,tll»o C0i|^©±^i:«§Cu, 
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ztz, miKmmmtm2^mm^m(Dmwm (n) *>,j:t«B«#« a) 
10 m 1 KmmcDmmt&mtm&mttz < -r&;&<fc 9 3 0 n m^±. rmmm 

^><£<t5^bl 5 0 nmJ^T***?* Ll\> 4 0 nm~l 2 OnmWi 

^ 2 KMmvimmt&mtmmwittz < -r&,&ck <9 3 0 n mm±. fpss?^ 

£4>*£<l|-&j^£ 1 5 0 nmWCFfr&t. L^o 4 0 nm~l 2 0 nmitSi 
15 iOJf^ IA\> 

cm i Kmmvsfttw. 2 Kmmttn<Dm&&t>& 

% i Kmmun. m 2 Kttmttniz^xi**nmm^&^tzttm<Qimx*& 

20 iifi^i^-bHi. f0J>Ui*S& 1 KMM&A lnCre J^fe<fctfffS 2 £&Nia< 
Al 9 ,Ti, , 1 »oT i ,o m$5£Zff£2RMmf)< 

A 1 9 bT i a , #1EIMW<A 1 tsT i ssJgUo^tfSH 2 KMBfr 
AU 9Til. ^l^lt«<h^2S^S^^^W$ni)i^7t**<|5li; 
£j&fr7C^<?> A 1 JeiH©5c^(-o^Xs H§ 2 SttJl©^!*^ 1 SI*J1<2> 

25 ^rficfc^t^re&So 

A 1 - TiiAl - T i <£>*&^r:b-bK Al-CriAl - Cr©i^W 
A 1 - T i , A 1 -Cr»t>, A 1 - A g, A 1 - C ufA 1 

&&&^ttt?&b<Dxmm(D%fm<nz>titz 0 k^x\ a u ^, Ag^, 
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#1 K^S^'A 1 90 T i ,.B|:i3<J:O t #2RltSa<A 1 9 «T i , IC 

'PiritZZtztb, 10 IU# § M?L'&<D 'J y ? - Jcfcl >r x ii y 5?© 5> -y * - <h 
5 y i^CD -y * -©M2fjWS; < £12^7-^- 5? 5 %j£ < ti So 

*^Jfe^JtclS»LTl^j:ii^*3SttllStS« L 3~4 £|nl*re*>£o 

(6) mmme 

^WJ 5 GDfil 1 2 tC&l^T (ZnS) so (S i O* ) 2o£3 0 nm<D 

10 A 1 z Oa £50 nm© (Z n S) ao (S i Oh ) soK^fcJEWte^Jfefll 1 t 

-*=>, mMM4izj3vz>mm$zmm#tt: asi 2 cm. j»£o. 6 mm 

T^BJCit^^Wt-S^U ^-sK^-i' h^l_hlc. Mgf^flW^3 OnmO 
A 1 2 Oo £ 5 0 nm<D (ZnS) bo (Si0 2 ) zoB^K) 1 &mm 2 N 

15 JgJ9#<j5 nm©A 1 2 Os J: K> te-SSfl 2 3 . G e , . S b 2 6 T e sslfililg 4 

£mm$Jl 8nnu (ZnS) 80 (Si0 8 ) ..JBU: VKZtpmM 5 2 
0 nm. A 1 ooT i , oRjfr^ttSSI 1 -IxttJl 6 £J^Jp:#j 1 0 0 nnu 
A 1 * o T i , Ks^&tt Sfg 2 SJfrJf 7 <£MJ*#J , 0 0 n mlcii^M L/c c 8Ug 

mvi&m*-*?* v o > • x^-y * y >r^B{ci;«?iTo/co c ^ L-cm 1 

20 <t X.?mtt : &'&tZo 

£ < ftt&O^SiKJ: *K ^10^^fX^gl5M(!iInli:m^^o^2<D^ 
.* X7gptt<Bi/Co f 2 0f^f X?g|W2. ifi&l 2 cm. ff^O. 6mmOS 
WL 1 ' _Lt-JlEf-/gJ*#J 3 0 n m<DA 1 8 Oa £ 5 0 nm© 
(ZnS) bo (S i O z ) .oBU^ttSSSma^' . $IJ¥&j 5 nm© 
25 Ah O, Ii:^J:5^2§II3' , Ml 8nm©Ge l8 Sb 2t Te 56 I 
«fc ft &f SHUSH' . ^TO2 0 nm© (ZnS) «o (S i 0 2 ) 2 oil<fc { 9*i£ 
4>RHJI5' , IHI^I 1 0 0 n mOA 1 9 .T i , oiJ: 1 Sltl 6 ' . BB 

mi 0 0 nm®A 1 99 T i , JRfr k?K %>% 2 WMM 7 ' L/c 0 
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(lets • n&m& 

5 ^1§1I2©TO^ (ZnS) so (Si0 2 ) nA>&<£4f >f X* icJt^T, 
<y*-±#£ 1 %J£U*9 (C»J7?§ -So *nx.T, %2UmmK& l 0, 1 07J|hI## 

i©Mt*it us i 2 sic L^aat* 2 ^M^is^fc^m^M^ 
^mmm-^it. memm2%:A 1 « o 3 t czns) so (s i o 2 ) 20 &<fc 

^2i?ll3^Ah Oo iCiOMLTl^o 

15 f lftll2© (ZnS) - (S i 0 2 ) lcM5ZnS©mo 1 ifcCi 
7 0mol%J£Ubx 9 0mol%TO!fiU^o 

f 1^112© (ZnS) so (S i O z ) 2olZ.RfrZ>ttnt LTli, S i -N 
3^M*4-, S i -0-N%tt&, S i O z , S i O, T i 0 2 , Ah 0 3 , 
Y 2 Oa , CeOi , La 2 0 3 , I n 2 Oa , Ge.O, Ge0 2 , PbO, 

20 SnO, SnOs, BeO, B i 2 Os , T e 0 2 , W0 2 , WO 3 , 

Sc 2 0 3 , TazOs, ZrOz, C u 2 O, MgO^i'Oijttl, T a N, 
A 1 N, BN, Si s N< , G e N, A 1 - S i -N%ktfm (fflx-lf 
A 1 S i N 2 ) ti£<D£fcttU ZnS, S b 2 S 3 , C d S, I n 2 S 3 , 
Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S3 tt£®VMbftK S n S e 2 , 

25 Sb 2 Se» , CdSe, ZnSe, I n 2 Se, , G a 2 S e 3 , GeSe, 
GeSe*, SnSe, PbSe, Bi 2 Se, &£'©-fer V Wfc«Jx CeF, , 
Mg F 2 , CaFi t££<Dfti)cM^ £>S^(iS i , G e, T i B 2 , B< C, B, 
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miUmm2(DA \ . 0 3 iCft^&fcm^LTfi, MgO, BeO, A 1 N, 
BN, B« Cj&<ff*U\, 

Taa Os , S i O2 , ThOs , TiO z , Si C^fft Ll,\> Z.<DM 
©4«£5 nm£l±t-$-&t 1 0 MI^^OR|f$U^t?: 1 0 %J£i 

JC-Tfro CltU;*) 5 — 7 0 nm;W£ L<. 2 0-5 0 nmAUOifiL 

10 

0 3 {Cft^><SM*4<h LTli, SiO z $.tzteA 1 « Os 
tSi0 2 CDS^MMfcfc®, Ta 2 Os , €0ftlCZrO 2 - 

Y* 0 3 , *<ff£Lt\, Ctl«^>fL^{c*5^€,7cmJtti. W;U«4m Jftfbft 

15 Ah d , Y 2 0 3 , Lai Oj- 14 2 : 3, SiO*. Z rO* , Ge0 2 
1 : 2, Ta 2 Os «2 : 5, Z n S it 1 : 1 £t^Jt££S*^©Jfcic:i&^C 

ta<ff*L^jo<, ^cDit^t>^n-ri^xfci5]«£D«;m(4#^tiSo ±iasitwt^ 

^JX.«'A 1 -Ot4A 1 iOCDJtWA 1 , O, ^bAl MX* 
± 1 0lf%OT, S i -OliS i tO(Ditm<S i 0 2 ^£ S ilf± 1 OH 

20 &JH^*©ifna< 1 on,?%mwtL^, 1 on?%a±f 

^2^S3©A 1 2 O s tcftfrOKC r 2 0 3 > C r O. tzg<DC r 
-O^JN-s Co 2 0 3 N CoO, /ii'OC o-O^iN-, £>£^iid*i£lcifi 

25 Off 1 * Lfr^tZo *fcNi-0*W*4> 

t/Cs C<Di&iZG e-N, S i -N, A 1 -N^#*4^S*k4fc&ffll.>S is *g 
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5 0 

£ fz, c(d&o uummnmet, % 2 ummmmi* 2 ~ 3 0 n m&m&mmw 

±1 5 nmOT-e*Si:$bl*L^o $m.M±W(Omm* 8 0-1 1 0 nm 

io (7) nmm 

mMM 1 (Dtpmm 4 . KfclvC (ZnS) ,<> (S i 0 2 ) 20&5 nmJ:«9$:& 
A 1 2 Os il 5 nm<fc*)tt6 (ZnS) 80 (S i 0 2 ) ^K^tz^X^mM 

15 SWfSIE^rofcfis il£S 1 2 cm .f*£0. 6mm-??^®icjg^ii;$rW-t-£# 

y*?-***^ hS;Ki±{-. mil- czns) 80 (s i o 2 ) 2t>m£K>tzz> j mi& 

mm 2 ^rMI* #J 9 0 n m. Ah 0 3 JH<fc <0 U&m 2 $mM 3 £-Jgff£j 5 nnu 
G e 1 a S b 2$T e 5 elBHUl 4 £MJ*ift 1 8 nnu 5 nm<t?)<£S A 1 2 0 3 £ 1 
5 nm£*)U2> (ZnS) 80 (S i Oz ) 2«;^t>te<S™Jl 5 £IgJ*#j 2 0 nnu 
20 A 1 tsT i tsmfrbteZ^lKttmG&mmfol 0 0 nnu A 1 99 T i , M^S> 
U2>% 2 Stta 7 £)gjp:&h 0 0 nmtCjlg&McL/Co ailOMJi^/* h 

am • s^tt) 

ten • 1 tmmojj&T-m^tzo 

25 (ZnS) »o (S i0 2 ) sc^tt-S^ X IBlfI^«iiJg*<ffi < ft & 
frfritzo D Cffi&itlt 3 Tm-^^IBii Lfcl&. D C^cTr^* L/d#-£<0 3 Tfs 

^(omtz&fttzo 
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5 1 

#H»J-e«> tpfflms&A h O, i (ZnS) »o (SiO z ) 2 o©2lJ: 
K>Ml&LT^2>fiK A 1 a Oi LTJi, S i O* £/cte 

Ah O, -Si0 2 s Si0 2 KmX-tzm&ttA h O, feJt^T. ^-ffclH]* 

5 %mz.mo v v 9 -±m*mim l tza>\ mmmo^mm^m i . 5 -en < l 

TkDC7f^Jt£3 0 d B£l±lz\&-?Cti)<T~gtz 0 S i Ch £/cliA 1 2 0 3 

Ah Os CD^O t LTti. Tas Os , 'tOfrKZ r 0 2 - 

10 Y 2 0 3 , jW* Ll^o 

Ah o 3 ^/cti^njc^-g,®^^^. tos© 

(ZnS) so (SiOe ) 2«$itzte^ftlz\mt>Ztfft1)<&1fr?&<D : &ffi±-fZ%) 
K«&o-c&t>. l 0^@tl^iaS5lf$^;HST^ 1 %J«T(c«i$iJ-?? 
#fco Ah 0 3 i:/c(2^ft«c^;bSS©<^£te&i#^ fB£§ittri<5%{£T 
15 Lfz 0 Lfc^oT. C^^-plC^rM^M^©^^ 2oJ^J:<Z>JI^£>tt&ll£r. 

(ZnS) ao (SiO z ) 2ofc<fctfA h On tt. ♦t^^R^K^ 
20 iti)<\ %&JFt'\^t$<. «F*Lli\, (ZnS) .. (SiOi ) ..feitfSiOi 
iiDC?S*Jt*<3 0 dBii*#tt^!ft'*§o ZnS*J«tC5S i 0 2 , 
Ah Oi, Tai Oi, <D^-?tVfr 1 ~oCbffl.&£ifr>-&te&m&fr 5 3 %£l±t 
ti, i,*c H»\» 

£tz, tpmM5<DA 1 2 Os CfUo^tcC r 2 On . C r (X U£<DC r -O^ 
25 Co 2 0 3 . CoO, ^i'©Co-O^M, &2>^liZ.tlZ>lzi5:\ l *®.tft 

C®flfe{cGe-N, Si-N, A 1 -N^f Mft^ffl05i> ^ 
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A 1 z 0 3 , SfcttJUEA 1 2 0 3 ftt>S*t*4«b 
(Zn S) so (SiO, ) 2o*/c(i±fe (Zn S) so (SiO,) «oftt>S*m 

5 tttt2JI{cL/ci#^i£^gl^ SSUe^*fitt"eS<6o CCDtfte. (ZnS) 
- (Ah Oi ) - (Sid ) "Cltm&l. 1 Ltz&&\z\ffi&ti)< 3 0 d 
BJEUtttt*). «B*rattl»£ttSfc*l&l/2£tt4o m£Jfca<*£ < <fc *9 

«f©K«*U^l«ft*5 XjaTfc'h* < til*. U\, 
10 4>nBJB 5 <D (ZnS) - (S i 0 2 ) icMSZnSOmo lJfc«7 0 

mol%J£Qu 9 0raol%TOfftU^o Z n S*< 9 0 m o 1 <h 

fes&sotfbo^iasy 1 o:#ih!©«&*&(to 

15 *FiUJI:£#<D 7 0 m o 1 %£LL;&< ZnS^^^tC (DM(Dgim&fffl : & 1/2&. 

TtcfiM-r s ci t an? £ £ o 

tpfUmso (ZnS) - (SiO. ) {cft^>-S*t*4<bL-r(i, Si-N&#*4, 
S i -0-N^tt*4, S i 0 2 , SiO, T i O2 , A 1 2 Oj , Y 2 0 3 . 
Ce0 2 , La 2 0 3 , ln 2 0 3 , GeO. Ge0 2 , PbO, S n O, 

20 SnO z , BeO. Bi 2 0 3 , Te0 2 , W0 2 . WO, , S c 2 0 3 , 
Ta 2 O s , Zr0 2 , C u 2 O, M g O t£g<DWt<tMl, T a N, A 1 N, 
BN, S i 3 N< , GeN, A 1 - S i -N%kttW (#]*-ii'A 1 S i N 2 ) fci* 
(Dmit^ ZnS, Sb 2 S 3 , CdS, In 2 S, , G a 2 S 3 , GeS, 
SnS 2 , PbS, Bh S 3 U£<?>mW!i, SnSe 2 , Sb 2 Se 3 , 

25 CdSe, ZnSe, In 2 Se,, Ga 2 Se, . GeSe,GeSe 2 , 
SnSe, PbSe, Bi z Se, U¥<D-& V Wt«$k CeF, , M g F « , 
C a F 2 t££<DfMtm^ &£l^taS i , Ge, T i B 2 , B, C, B, C, ttz 

^ £ ft £> cD^SJST' «k l\, 
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^7c^©jt. &tzte&m7tmtm\:®7tmz^xte, Ah o 3 , y* o 3 , 

La 2 0 3 it 2 : 3, S i Ch , Z rCh , GeCh tel : 2, Ta 2 O s tt 
2:5, ZnSttl : 1 t^oit^t ZfrZKitiZL^Z. ti><&£ 

x.(i*A 1 -OteA 1 iOOWA 1 8 0 3 i^Al *-?± 1 01?%^, S 
i -0«S i tOOib^S i Ch frh>S itT*± 1 O^F-METR*. teMixM 

10 *mm 5 fci^Fli 5 <Dft:b «9 §^Fb^S±J^^© 9 0 %&±x 

iflfflJi^ttOlilff** 1 0 n m<fc K>m^^t%Emmmi)< 5 %J£Lt{£T-r&o $ £tc. 
15 #^^x.Nf©^-y^<^^y^-^l 3%OTicffll$iJ-e#^o 3 0nm^Kli 

i o%&TFizynux£tz 0 zn&t), tpr$mmm*i o~3 o nmt-tztmm 
^>i±^ M^^m^a^tiSo * w 3 *s<t vmrnm 4 ^ LfcB 1 kmm 

(8) ^»J8 

25 mmm 1 otg 1 stts a 1 ,« c r . bu 9 1 so^ss- s i xz&ttsm 
iz&tf zmmzmmmt, m&i 2 cm. &&o. 6mm-^ii:iiii^t 

S^'J^-t^-f Htl±f^ (ZnS) .. (SiO z ) «. HSU »)/,£ 3351 « 
112^1if$tl9 0nms A h O, li^iSf 2ftf I3^*t|5 nm, 
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Ge, 8 Sb 26 Te S 6feilJ^4£/g|Jp:&jl 8 nnu (ZnS) 80 (S i O. ) 20M 
«fc&#S4MM5£S&J£*&2 Onnu S iJg^£tt&3fSlS3*J16£J]im&j5 5 
nnu A 1 99T i 1 Rj^£ttSf&2R3*S 7 1 0 0 n mKllgiW&j&L/Co 

10 (isii • 
15 (is 1 sat«) 

C©^JfeiWe» 1 Sit® 6 icffl S i <DRfr><0<D, m 1 SUS©****.*: LT 
SiCAu, Ag, Cu, Al, Ni, Fe, Co, Cr, Ti, Pd, Pt, 
W, Ta, Mo, Sb, Bi, Dy, C d, Mn, Mg, V, Zn, Ga, Tl. 
Pb, C, B, S, Ge$gsftrt-££x SWloai^WOx (RJRW±£< 
20 £*:i6. M4£T£l»<*C So CO^, %ilKMm*(DS ifi<S om 

Cftt^^TliS i -T i £*Sa6£ LT, S i -Mo, S i - A 1 1 5Ut 

25 S i ^*n^-^7C#©^«{Co^T(i, 2 Jg^ttRJ: 1 0 JBg 

^%OT^misl#^^x.^S^^ y <^^h^ l o%OTfciqi$f££. «t0 



WO 99/06220 PCT/JP98/03424 

5 5 

- 2 u mmm i £ pi c^^^fam&m^tzo 

4 0 0 nm~8 5 0 n m©$GfflfC:fe^-C. §E& • U&MMffl®. 1 0 0 nnKDfgffl 

si^Ti, mo, ai, m<Dmtsa%rT7 ztic^t), Kmrnofemz 

15 ^ 1 fx.MMffi1&£ LTiiv CfiDflk. Cd-S> I n - S e tt£4>mtm*>Z n 
-Se, Cd-Se, I n - S e ttifo-b U Wt$l<£ffl^SC <i:*<tti5fe^o B#r 

*n»j{cie«LT^/i^TO{iiijfg^ i, 3-7 tmm-e&Zo 



WO 99/06220 PCT/JP98/03424 

5 6 

m * <d m a 
©^(c^< i t> i mwtpmm&ftLT'pu < £ *> 1 s©s^*^«$n/c«i 

G e S b r Te t ML 
L. 0 . 1 3 £x £ 0 . . 2 2 . jfr>o 0. 2 0 =gy 2£ 0 . 32, 0 . 5 
10 3^z^0. 60, w^O. 0 6, x + y + z = 1 &ffitz-$-mmK£> 9 , 

Na, Mg, Al, P, S, CI, L, Ca, S c, Zn, G a. As, S e, 

Br, Rb, Sr, Y, Z r, Nb, Ru, Rh, Cd, In, S n, I, C s, 

Ba, La, Hf, Ta, Re, Os, I r, Hg, TK Pb, Th, LL 

15 Ag, C r, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, 

f e, t i , b i ©tvfnj^ i ^frztezzt*w&t-?&mmmMmteo 

4 . buI2M*< A g , C r , W, MoHti ^ti'tl/Ote < 1 1> 1 tu^ 

5 . MieM^, Pd. Pt, Co^tt* »^ bMtentz'PU <£bl tcMX' 

25 t&ft&t-t&mim i ~ 3 cDi^-rn^ 1 TzizmMvmmmm&o 

6. Htjf2#a«*<ZnS^7 Omo 1 %&Jl^M cfc 0 fc£ C «h^#m<b^5 

hmcjs i ~ 5 o^-rn^ i ^icKtt©ttN8iBSi«{*:o 

7 . ffilSftM*«J>tt < <t fe^HTIfc© 9 0 *JBLb&< (Z n S) - 

(S i Q 2 ) , (Z n S) — (A 1 z 0.i ) , (ZnS) - (Alt O.) - 
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(Si0 2 ), (Zn S) - (Ta 2 Os ) , S i -N^TO, Si-O-N^ 

un, mi®. i» mtm, *uwb«, m\m, si, Ge, tib 2 , 

B< C, B, C, Ah O a , Ta 8 Os , ZrCh -Y 2 0 3 , Cr-O^W 
n, Co-O&tfft, Ni-0^#*4, Ge-N&ttU, S i -N^, Al 

8 . Mie^M^A 1 - O^H^tfcCD 7 0 m o 1 %&±&&ttm£ *) UZM 

10 3g 1 ~ 5 <D\ ^-ftlfr 1 3KJClBtfc<Z>jf#ggB£§l&&o 

10. ffisZtimm&ZnS&l Omo 1 %J£U:^fc1&<i: A 1 -OSfctiS i - 
0£ 7 0 mo 1 %J£U:#irM©'J># < £ k 2 »«fc 9 ttS C <h^#m«bi-^iS^ 
1 ~ 5 <D^-?tlfr 1 ^J-ie»©tS#EfSIII&(*o 

1 1 . sifis^s^z n 7 o m o i %£i±^tsm£mmmt<DmizA 1 - 

15 O * tzit S i - 0<D4>tt < £ k 1 7 0 m o 1 ^JgUi^fc-Jgl C 

mt-f&m$v% i ~ 5 <D^-rn^ i ^j-fB*&®t*$gtBii8£#o 

1 2 . MIBm 1 K*fS<D£ll5H^<Z> 9 5 %£l±<Dj&fti)<A 1 ££^1* 
Au, Ag, Cu, Ni, Fe, Co, Cr, Ti, Pd, P t, W, Ta, 
Mo, Sb, Bi, Dy, Cd, Mn, Mg, V<D7bm*£fc. ^^l^tiAu^, 
20 Ag^i, Cu^, Pd^, Pt^i, Sb- Bi. SUS,.Ni-Cr* 

2-3 Ol>fn*> 1 il{ClBttO«fgfB^{*o 

1 3 . 2 KMm<D$M=?-m.o 9 5 %£Lt<E>j&##A 1 

Au, Ag, Cu, Ni, Fe, Co, C r, Ti, Pd, Pt, W, Ta, 
25 Mo, Sb, Bi, Dy, Cd, Mn, Mg, V©5c*i£fl^ &&lt(iAu£&, 
Ag^, Cu^i Pd^, Pt^i, Sb- Bi. SUS, Ni-Cr£ 

2-3 (D^-ftifr 1 ^ffi«fe©M#8lB«#o 

14. Hutem 1 Kmmi3±zfm2%.mm<D'ffijjfi<A 1 , au, Ag, cu<do 
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im. 2 ~3 <z>^irtifr 1 mcsdMv>\mmmm&o 
1 5. Mfa^iR^pojB«fWHuge^2Ritsoe5f^«fct)^:^<. 

2 — 3 ©i^-f i ii(-ie«ot»#is^i*:o 

1 6. suffix 1 RJWJi©^^© 8 0 %JSLL©J&fra<S i x &3^liS i »c 
Au, Ag, Cu, Al, Ni, Fe, Co, Cr, Ti, Pd, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, V, Zn, Ga, Tl, 
10 Pb, C, B, S, G eZmaLtzttH, *SW«Mfctt. -tr U Wk^t>*££ 

z. t&ftwtt-f&m&m 2-3 w-rtifr i mizmm&mntimm&o 
1 7. greas i Rmm<D±m=PWL(D 9 5 %m±©^^s itwiSii^B 

15 ©1f$Rf5§ll&#o 

1 8. mlttmmfrZnS*! Omo 1 %HJ:^frJick ^3 C lh 

sw^ii 1 ~ 5 v>\ ^-fnfr 1 mi^mtommzmmfto 

1 9. Huie^p^acD^^SJr© 9 0*JBLh*< (ZnS) - (Ah o 3 ) , 
(ZnS) - (Sid), Si0 2 , A h O, , (ZnS) - 

20 (A 1 2 Os ) — (S i O* ) , Si S i -0-N&#*4, mm, 

m\\M, m\m, *u>4t®, mtw, si, Ge, TiB 8 , b, c, b, c, 

Ah O s , Ta 2 Os, Zr0 2 -Y 2 0 3 , C r -O&ttW, Co-O^tt 
*4. N i -O&tfm, G e-N« S i -N&ttt*. A 1 -N&W*4©^lf 

25 1 — 5 tfH ^-fft^ 1 ^fc3E«©ffiNRSB»«W*o 

2 0. BfHe^FalS^A 1 -O^ 7 Omo 1 %JK±£irWftJ: <0 teZmZttZ 

c t&&mt-tz&jm i ~ 5 ©^-rti*> 1 mt=-mm,<Dmmmm& 0 

2 l. MI54 3 r H 1P^^©^S^©2o©S^^/i:SC<h^#m<i:-rsii 

1 ~ 5 ©i^-m^ 1 m^mmcommEmmWo 
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2 2. ffifctpffiM&ZnS&l Omo 1 %&L±^VmtA 1 i - 

2 3. frSESESUROBIff^ 1 0 nmJ£t±3 0 n m£rF©$5fflfc£>3 Z. 

5 t ir?>m$o% i ~ 5 ©i^-m^ 1 mzmm&mmzmi&fto 

2 4. ffifi5«M©RJ¥*< 8 0 nmJBLtl 1 0 n m£rF©$Effl{C&3 d <t£# 

*£-r*»#9i i ~ 5 ©^-rn^ i ^(ciB«©ts^i2^ii^o 

10 2 6. S58BRJStJi©KfiE3^ 8 0 nmJBLk2 4 0 nmOT©$5fflt-&& C <h£4# 
2 7 . 1 SttJl©lREW< 4 0 n mJBLL 1 2 0 n m£lTO(6lC*5v £ 

&i&mt-?2>ffi&m 2 — 3 ©^-rn^ 1 >st-ie®©fii3Rfe&i&#o 

2 8 . ffigSSS 2 KMMcDmmfr 4 0 n mJ£*± 1 2 0 n nUsTFOlaffllc:* £> d i 

is &&®.t-f2>m&m. 2 — 3 ©i vrn^ i «i-iB*B©i*#Rfe^i«#o 

20 'filTt?*S««SEfiaiE(*o 

3 0. &u±ici&!&zntz. ftmwt*^vx&tzw^m.nmtK&r>xm 
#£ia»*> &v/-£iz \m&.-? & mmmm mm^mmm t l xm^ t^o *m 
m*s£&RMm&mz~ tmmt*mmt<DRw-e2-oizftMLtzm. *p®mm 

25 £fcte?f££ffO&g£*>fr<>: LT+/- 5 0 n mOT©&S$BSK:fc^'TE:#f 

3 1. mwjiizmf&ztitz, ft<DmM&&VT&[:zm : ¥E&m4kiz&r>Tm 
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tzltn^no il<k^ 2 0 0 nmjil^S^b 1 0 0 n m&^&g©ieffl-^ 

3 2 . IE£lJBia^ 

5 G e x-w Sb, Te, M* 

*J»yi: U 0. 1 3 Sx £ 0 . 22, 0. 2 0 =Sy ^ 0 . 32, 0. 5 3 ^g 
0. 6 0, 0<w^0. 0 6, x + y + z= l&mtz-fmWiZ&O, Mfr 
Na, Mg, Al, P, S, CI, L, C a, S c, Z n, Ga, As, S e, 
Br, Rb, Sr, Y, Z r, Nb, Ru, Rh, C d, In, Sn, I, Cs, 

10 Ba, La, Hf, Ta, Re, Os, I r, Hg, TK Pb, Th, U. 
Ag, Cr, W, Mo, Pt, Co, Ni, Pd, Si, Au, Cu, V, Mn, 
Fe, Ti, B i (Dfttlfrl ^frbteZCtZW&t-f&ffimmUfto 

33. mmmt, mmzmmizmmzntzcr - ozmn, co-o^un, 
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FIG. 5 
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